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The Inside Story of 
Shock on a GURNEY Bearing 


P-S00jLbs. 





The point is that in Gurney Ball Bearings the sides of the raceways 
are always very close to the curvature of the ball, ready to lend their 
support when shocks come. This means safety. 


The Gurney patented method of assembling permits the use of the 
maximum, both in number and size of balls, thus accounting for their 
unusually great load capacity. 


A ball rolling in a raceway, the contour of which is such that a ball 
3% larger would just fit it, at full rated load has a contact arc of about 
31 degrees. Under ordinary working conditions and at the full rated 
load there will be an exceedingly slight amount of compression—about 
.0003 of the diameter of the ball. 


Suppose a shock comes upon the bearing—the load is doubled—the 
arc of contact will be about 3714 degrees—the compression about 
.00045 of the diameter of the ball—still very small. Compression does 
not increase in proportion to increase of load—100% increase of load 
giving only about 50% increase in 

compression. P-1000 Lhe. Serie) 
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Make Your Plans Now for the Spring ! 


eeting of the 


A.S.M.E.,to be Held at St. Louis, Mo., May 24-27 


There will be a wide variety of papers presented at the St. Louis meeting of The 


American Society of Mechanical Engineers. 


These will include subjects such as 


Appraisal and Valuation, Industrial Housing, Airplane Development, Transporta- 
tion on the Mississippi River, Engineering Accomplishments Resulting from the War, 


A Survey of Foundry Practice. 
subjects of interest to engineers generally. 


entertain guests and knows how to do it. 


There will be many single papers on technical 
St. Louis has many attractions for visitors 
and because of its progressive spirit has become a great convention city. 


It likes to 
You will like to be one of the guests and 


should not fail to reserve the dates of May 24-27 for attendance at this meeting. 


Headquarters will be at Hotel Statler. 


Contributors and Contributions in This Number of 
Mechanical Engineering 


Lieut. E. R. Jackson, Ordnance Dept., U. S. A. 
Lieutenant Jackson was designated as Ordnance 
Observer with the Trans-Continental Motor Convoy 
of the Motor Transport Corps, U. 8. 
left Washington, July 7, 
via the Lineoln Highway. 
81 vehicles and trailers of various types and the trip 
was unique in that it was the first attempt to demon- 
strate a large number of 


Army, whicl 
1919, for San 


The eonvoy comprised 


Franeis i, 


loaded trucks over hun- 
dreds of miles of rough country. The trip was 
completed September 6, only five days later than 
schedule. rendered a 


technical report on the performances of the trucks, 


Later Lieutenant Jackson 
from which the leading article in this number was 
prepared and released by the Ordnance Department 
for publication in MECHANICAL ENGINEERING. 


Prof. Allen H. Blaisdell, Carnegie Institute of 
Technology 
A mathematical paper which received most favor- 
able comment at the last Annual Meeting of the 
A.S.M.E. was that on Turbo-Compressor Caleula 
tions by Professor Blaisdell. It is also an important 
contribution in view of the growing prominence of 
centrifugal machinery and the demands for its us 
under higher pressures. 


C. R. Weymouth Sends Contribution from the 
Pacific Coast 

Up and down the whole Pacifie Coast, both in 

North and South America, tall structures, such as 

chimneys, must be designed to withstand earth- 

quake shocks. The firm with which Mr. Weymouth 


is connected has work for 


been in construction 
many years, and his article in this number on Self 
Supporting Chimneys to Withstand Earthquakes 
puts on record many valuable data from a section 
of the country in which this subject is of para- 
mount importance. 


J. E. Sirrine Writes from the South 
Still another section of the country is represented 
in the paper on Electric Power Supply by J. E. 


Sirrine, one of the leading consulting engineers of 


the South. This paper was secured by the Textile 


Committee of the A.S.M.E. for their session at the 


last Annual Meeting 
it shows the large extent to which electric power has 
been developed for the 
Southern States. 


The map which aecompanies 


textile industry of thi 


William F. Parish, formerly in Charge of Lubri- 
cation Department of the Government Air 
Service 
The lubrication of the high-powered aviation 

motor was a problem of the first rank in connee- 
tion with airplane development during the war. 
There was a shortage of castor oil and an investi- 
gation of mineral oils beeame necessary. Mr. 

Parish, who had had 20 years’ experience as a lubri 

cation engineer, was appointed at the head of a 

large department to take up the subject, and in a 

paper presented recently before the Chicago See- 

tion of the A.S.M.E., printed in this issue, are given 
the results of his st idy of the dilution of lubri 
eating oils in airplane and automobile engines. 
paper by Lieutenant Jackson 
stitute two important reports on research and inves 


This, and the con- 


tigation as a result of war activities. 


Henry Hess takes up the Question of Employ- 
ment 
Questions of labor and employment are receiving 

more attention among the industries than any other 

single problem. Remedies suggested for the present 
unrest are usually palliative, whereas Mr. Hess pre 
sents a constructive suggestion for a nationel pro 
gram designed to get at the basis of the trouble and 
remedy the causes of unrest. 


Society Activities and Public Affairs of Interest 
to the Engineer 
The contents of this number of Me HANICAI 
an indication of the breadth and 
the field now oceupied by the engineer. 
twenty 


ENGINEERING is 
extent of 


There are pages devoted to live news on 


relating to the activities of the 
A.S.M.E., important developments in other engi- 


these subjects 


neering societies, cooperative movements among en- 


gineers, Government and legislative matters, ete. 
Engineers’ salaries are discussed and an aeceount is 
given of developments toward a federation of engi- 


neering societies. 
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The First Transcontinental Motor Convoy 
Attempt Made by War Push 


Account of the Suecessful the Department to Through a 


— 




















Large Train of Heavily Loaded Motor Trucks from Washington, D.C., to San 
Francisco, Together with Particulars of the ltinerary, Personnel, Operation 
and Maintenance Problems, and Conclusions Reached 
By KE. R. JACKSON,’ WASHINGTON, D. C. 
Hk Tr ntinental Me Cy ch s ! e writer was acting as Ordnance Observer fot Chief of 
Camp Meigs, Washington, D. C., at 8 ; duly 7, Ordnance iltached the Transco I Mi , vi nd 
Vid, f ished at San Francis La = ber ¢ ‘ panies mis truck alu f stance W gr 
1919. x ittempt to pus og y n 0 n, D. C San Francisco. 
hea aded trucks f1 one end « ( ‘ The Co departs r Ca Meigs 8:30 Monda 
Back « were placed the resources of the War Department, orning, July 7, 1919, proceeding to the Ellips Potomac 
and s neasure oO s success was du ee Park, opposite the south front the White House, where tlie 
eperation of the local bodies of the communities g cl Zero Milestone was dedicated by the National Highways Asso 
he Convoy passed ciation in the presence of the Secretary of War, the Chief of 
Staff, general officers of the Army, and several Senators and Con- 
Os s Oo} T vyressmen. Following his acceptance of the Zero Milestone” on 
behalf of the President of the United States, Secretary Baker 
irposes e trip were as follows formally directed the Convoy to proceed overland to San Fran- 
War Department’s contributior e G seo, Cal., via the Lineoln Highway 
' 2 eee regrets cen slappers ITINERARY 
! v ite al ! I el i Y \ ~ sa ia 
‘ I asst “everal aa ~ DbeTore T ta Tee the { or ece ¢ irom Lhe 
2 procure e el el Motor Transport Corps an itinerary giving scheduled control 
Mot lransp Corps, or ai er bran UL. S. points, mileage and dates of arriva Orders were given by the 
g men to be enlisted with the train as candy s for Seeretary of War and Brig.-Gen. C. B. Drake of the Motor 
» 
‘ a z t £ 
+2 Sd = a S Er 2 a 3 S s ar * . vine | & <"y/ 
‘Lay 7a H ¥ | sh f KIA ~~ *) y ; . “f st NIA —& 
O; be siaial L ss \ SAS i miIsSOURI Xs at vineteT x . 
Af a ane coal , 
d \ | P——L__ soot Se ) t-—PJuott™® ot 
I tOUTE OF THE First ‘TRANSCONTINENTAL Mo ( Camp MEIGS, Wasuinoton, D.C., To SAN FRANCISCO, CAL, JULY 
7, TO SEPT. 6, 1919 
cal training schools opened under the direction of lransport Corps, to hold to the schedule as closely as possible, 
nsport Corps. and it is noteworthy that the Convoy arrived at Lexington, Neb., 
\{n exhibition to the general public, either through actual almost exactly half-way across the continent, on August 1 on 
esulting channels of publicity of the development of time, thanks to the good roads Pennsylvania, Ohio, Indiana 
tor vehicle for military purposes, which is conceded to be and Illinois and to the fact that the gumbo roads of Iowa were 
the principal factors contributing to the winning of the dry and hard, there having been no rain in that state for several 
War weeks previous to the arrival of the Convoy. 
\n extensive study and observation of terrain and standard From this point west and until the Convoy reached the paln 
army motor vehicles by certain branches of the army, particu lined boulevards of California the roads grew steadily worse 
arly the Field Artillery, the Coast Artillery, the Air Service, except in the vicinity of Salt Lake City, Utah, and it became 


the Corps of Engineers, and the Ordnance Department. 


Former ist Lieut., Ord. Dept., U. 8. A. Ordnance Observer 
For presentation at the Spring Meeting, St. 
f THE AMERICAN SOCIETY OF MECHANICAI 


revision 


Louis, May 24 to 27, 1920 
ENGINEERS All papers ar 


increasingly difficult to get the heaviest trucks through the soft, 
muddy roads and over the bad grades. The greater part of the 
Convoy trucks could not have reached San Francisco without 
the assistance rendered by the Militor and the 5-ton 


Departm« nt. 


artillery 


tractor, produced by the Ordnance: 
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PERSON NEL 


The personnel of the Convoy consisted of Companies E and 
F of the 433d Motor Supply Train, comprised of 12 officers and 
210 men; Service Park Unit No. 595, 1 officer and 38 men; Com- 
pany E, 5th Engineers, 2 officers and 30 men; 1 Medieal Detach- 
ment; 1 Field Artillery Detachment; and 17 commissioned offi- 
cers detailed to duty as staff observers. 

The majority of the enlisted men of the Motor Supply Train 
were raw recruits with little or no military training, many of 
whom had not driven a motor truek before. Considering this 
fact, the success of the Convoy is quite remarkable, as the roads 
encountered through the mountains of the West required driving 
skill of the highest order. The men were poorly equipped at 
the start, due to the fact that many of them joined at the very 


last minute 














Fic. 2 ARTILLERY Tracror Usep tro Putt Big TRUCKS OUT OF 


Bap Spots. REPAIRING A BROKEN TRACK LINK 
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Fic. 3 CLass B Trucks, CHAINED TOGETHER, MAKING GRAD} 
AFTER First ONE Hap Been Towep Over Top spy Tractor. 
EAST OF Bic SpriIncs, NeEbB., AvuG. 6. 1919 


The other units were better trained and better equipped. Thi 
Engineer Corps and the Medical Detachment were especially 
efficient organizations. Much credit should be given to the Engi- 
neers for the extremely valuable work which they did in repair- 
ing roads and bridges, without which the expedition must have 
failed. The Medical Detachment handled all matters of camp 
sanitation and precautionary measures in a most satisfactory 
manner and as a result practically the entire personnel enjoyed 
excellent health during the whole trip. 


OPERATIONS 


lhe Convoy was made up of 81 motor vehicles and trailers. 





THe JOURNAL 
\ar Soc M E. 


The performance of the various types of motor equipment is one 
of the chief points of interest to the engineering fraternity, inas- 
much as it affords a most excellent opportunity for making val- 
uable comparisons as to the ability and reliability of the several 
makes of motor vehicles and trailers. Practically all of the equip- 
ment was new when the Convoy left Washington, the exceptions 
being the Militor (the standardized four-wheel-drive motor vehicle 
ot the U. S. Army) 
were designed and built by the Ordnance Department, so that in 


and the 5-ton artillery traetor, both of whieh 


so far as the condition of the vehicles was concerned, all had an 
equal chance of successfully completing the long journey across 
the continent. 

While the cargoes carried varied somewhat from dav to day, 
it may be said that in general the trueks hauled capacity loads. 


[he most uncertain faetor in the operation of these motor vel 


cles, especially during the first few weeks of the trip. was the 














Fic,4 Truck Sruck In Mup so BADLY THAT A 1%-IN. MANILA 
ROPE AROUND WINCH OF MILITOR Broke 




















Fic, 5 Mack Truck BREAKING THROUGH SMALL WoopEN 
Bripce, 31 Mites WeEsT or GREEN River. Wyo. 
Ava. 15, 1919 


inexperience of the drivers, all of whom were new to convoy 
work. Even during the first half of the trip, where the roads 
were generally good, some drivers had considerable diffieulty in 
keeping their trucks on the road. After the train officers had had 
ample opportunity to observe the comparative ability of the men 
for a few weeks, the best drivers were each assigned to one of 
the motor vehicles with an assistant driver and made fully respon- 
sible for the operation of their equipment. Immediately upon 
arrival at the control point for the night it was the duty of the 
driver to see that his truck was at once filled with gasoline, oil 
and water, cleaned, and any needed adjustments or repairs made. 
Three officers of the Motor Transport Corps inspected each 
vehicle every morning before the Convoy left camp, to see that 
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this work had been properly done. This resulted in a very 
marked lessening of mechanieal troubles on the road and a much 
more efficient operation of the entire equipment. As the Convoy 
proceeded across the country the men gained experience with 
their trucks and confidence in themselves, so that by the time the 
mountains and deserts were reached most of them were equal to 
the difficult tasks encountered there, and when the train reached 
San Francisco many of the men were really competent drivers, 
and their development as such is deserving of favorable comment. 
It is a truly noteworthy achevement that there were no trucks 
lost on the very dangerous mountain grades of the Rockies and 
Sierras. 

Exeellent work was done by the two pilots, who left camp on 


motoreveles each morning about one-halt 


ir ih ie ules ) Live 
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ic. (| Noon-Srorp at Higuesr Point on Lincoun THiouway 
S020 Fr. ELEVATION, BETWEEN LARAMIE AND MEDICINE Bow, 


Wro., AuG. 11, 191% 

















ic. 7 Mitror Putting Crass B Treck out or Dircu NEAR 


GRAND ISLAND, NEB.. BY USING WINCH 


Convoy to see that the road was clear and to report any obstrue 
tions or deviations to the expeditionary commander. The simpl 
road-marking system used by the pilots proved to be a great 
success. The markers consisted of salmon-colored paper isos 
celes right-angle triangles which were tacked on a conspicuous 
post or fence at each turn of the road or intersection. When the 
apex of the triangle pointed up it indicated that the route was 
straight ahead; apex pointing to the right indicated right turn; 
apex pointing left, left turn; and two triangles tacked up base 
to base, thus forming a square, indicated the location of the camp 


site. Without these markers considerable difficulty would have 


been experienced in following the route through cities, on detour. 
in the absence of official Lincoln Highway markers, or where 
those were interspersed with other highway markers. 


MAIN TENANC! 


The maintenance and repair of the Convoy vehicles was the 


principal function of Service Park Unit No. 595, and the faet 
that only three trucks were retired from service en route bears 
tribute to the effectiveness wit 


cluded in this detachment were expert mechanics on mot 


ich they did their worl In 


motors, carburetors, magnetos, radiators, and res ichinists 
painters, welders, blacksmiths, and carpenters, eat man a 
specialist in his own line of work. These men did vi excellent 
work in general, frequently working all night in order to have 
some truck ready to run under its own power when the Convoy 
broke camp in the morning, and some ery clever repairs were 
made with the facilities available New connecting-rod bearings 
vere fitted frequently, damaged evlinder blocks rep racked 








Fic. S Convoy PASSING Hignest Point on LINcOLN HIGHWAY 
1r AMES MONUMENT IN Wryomitnc, S020 Fr, ABove SEA 


LEVEL, AvUG. 11, 1919 




















hic. Crass B Truck so FIRMLY STUCK IN OtICKSAND THAT 


EVEN THE TRACTOR TREAD Spun 


crankeases repaired, new célut« assemblies installed. and even 


babbitt bearings poured on the roadside ery satistactonily. 
The maintenance work Was cons derably hampered because of 
the necessity of carrying spare parts for so many different makes 
of trucks and the additional fact that the stock carried had not 
been intelligently seleeted. Large stocks of such parts as axles 
and drive shafts, among which there were no breakages, were 
earried, while no spares whatever were taken of many other 
parts, including radiators, on which there were frequent failures. 
[In a few instances it was possible to replace a broken or worn 
part in one truck with a spare part for another make of truck, 


when careful calibration showed the dimensions to be practically 
the same. Another difficulty was due to the poor quality of the 


hand tools supplied, and better tools should be furnished the 
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mechanics, as well as such special tools as are necessary to make 
certain adjustments properly. 


GENERAL CONCLUSIONS 


In general, very few serious automotive troubles developed, 
but the experience gained on the trip and the information secured 
each vehicle after arrival at San 
cisco would seem to warrant the 


from an examination of Frat 
following statements: 

Cooling Systems. The vertical tubular type of radiator, wit! 
bolted-on upper and lower tanks, is the most satisfactory on mili 
tary vehi ; 
and repaired. The addition of a temperature regulator in thi 
water line, which would restrict the 
had warmed up and such as is n 


f 


beeause of the facility with whic} 


cles, it mav be cleaned 
flow of water until the 
yw standard equipment on many 
would be most desirable. Such a device would 
than 
less liable to damage, and is automatic in its operation. 


commercial trucks, 
be simpler and less expensive to install radiator shutters. 


An endless flat fan belt, of leather or rubberized fabric, is most 
desirable for military motor vehicles, and an effort should be 
made to standardize the width and length of these belts. An extra 


endless belt should be carried in each vehicle at all times. The 


The JOURNAL 
Am.Soc. M.E 


The present acetylene headlights used on all trucks are entirely 
inadequate, and the 
poorly constructed. It is 


carbide generators are and 
that an system of 


¢ should be adopted for all military trucks. Such 


unsalistactory 
believed efficient 


electrical lightin 








a system was developed for the Ordnance Department during the 
war by Mr. R. M. Newbold and tound satistactor, 

The use of mechanical or electrical self-starters on mulita 
vehicles is undesirable. as they merely add complicat 
operation and maintenance of the trucks. 

All service cars should be equipped with four 
lights for night repair work. 

Fuel Susten Exeept for a few broken gas 
systems now in use are generally satisfactory, alt 
drain cocks in a vaso e tanks would be desirab 

Transmission Sustems. A driving worm of 24 pitch instea 
334 piteh is recommended for all Class b trucks. Of t r 
Class B tankers, the one with the 331 3-piteh wor wa n 
which was most frequently stalled. 


It is reeommended that steps be taken to have all future mili- 


tary motoreyeles equipped with a complete protective guard 


around the drive-chain svstem. Some steps should alss 

















Fic. 10 Crass B Truck, Tow1ne Two-WHEEL LIBERTY 
PRAILER, 


KITCHEN 
STUCK ON SANDY GRADE, AND TOWED OVER BY TRACTOR 


“V’’ fan belts are not desirable, but if used, some form of a dust 
pan should be placed in front of the lower fan-belt pulley to 
protect the “V” belt. 

Motors. Because of the high pereentage of failures experienced 
with certain valve-tappet rollers and guides and the valve springs, 
prompt attention should be paid to the development of a more 
durable valve-lifter assembly, which will be interchangeable with 
that now in use. It is suggested that steel be used in the con- 
struction of the guide instead of east iron, as at present, and 
that the valve springs be heat-treated more carefully. 

The governors of all trucks in the Convoy were rendered use- 
less during the first few days of the trip, resulting later in many 
burned-out connecting-rod bearings, due to speeding the vehicles. 
Some means should be provided to protect the governors against 
tampering on the part of drivers and mechanies. 

A simplified carburetor would be advantageous on cars having 
sensitive automatie throttle and auxiliary air valve, as these are 
not thoroughly understood by the average mechanie. 

Only the very best grades of oil should be used in motors, and 
a simple and positive means of determining the oil level should 
be provided on every truck. 

A study should be made of the conditions which are respon- 
sible for the blowing out of eylinder-head gaskets in the motor 
of the Standardized Class B trucks, and such changes made 
may be necessary to eliminate this trouble. 

The mufflers on some of the trucks were found to clog up easily 
and this matter should be given careful attention. 

Ignition and Electrical Systems. The Bosch magneto used on 
the Standardized Class B truck should be corrected to have 
a greater air gap between the pencil and the distributor block. 


as 

















Fic. 11 OrpNANcE-Butit Tractor PULLING HEAvy TR 0 
oF Mup NEAR GOTHENBURG, NER., AUG. 3, 1919 

to provide for a unit power plant, eliminating the short drive 

chain, In Luture development steps s! ould be take n to eliminate 


the chain drive entirely and to substitute shaft drive. 


no insurmountable difficulties to the inclusion of this type of drive 

in a motorcycle, but it cannot, however, be applied wher \ 

type two-cylinder motorcycle motor is used 7 
Chain-driven trucks cannot be operated satisfactorily where 

soft, sandy or muddy roads are encountered. They are essential 

good-roads trucks. ¢ 


As an automotive principle the four-wheel drive was surely 
vindieated by the Militor and the F. W. D. trucks. It is believed 
that the Militor is the most powerful wheeled motor vehicle con 
structed up to the present time. 

Vehicle Controls. The steering gears gave ery lit le trouble 
but better lubricating facilities are desirable to secure the ease 


of steering which is so necessary on a motor truck, especially 


when operating on heavy roads, as some types are very hard to 
operate on rough roads. 
On one class of trucks the brake rods are placed too close to 


the springs and there is frequently wear between these parts 


I’'ront Aales. There were no front-axle 
inherent meehanical faults. 

Rear Axles. No serious rear-axle trouble developed on the 
other than stripping some teeth out of two ring 


make of ear. 


troubles due to any 


road 
years in one 
2 


signs ol 


All worm gears operated without any 


overheating under the heaviest pulls. Increased ground clearance 


under most rear axles would be very desirable. 

Wheels and Tires. All trucks for military use should have east- 
steel wheels; and passenger automobiles for the army, wheels of 
the pressed-steel disk type. 
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Solid tires tor trucks should be the Giant type instead of 
the Dual type, as the Giant type gives better traction and appar 
ently stands wear better than the Dual type. This was especially 
noticeable in the deserts, where a ridge of sand was pressed in 
he Dual virtually elin 
read, and thus reducing the 

effort. Furthermore, the manufact 


Dual t 


between the two halves of t tires, inating 
the vround pre “Sure ot the tft tractive 


irers have practically ceased 


production of res and are centering all their energies 


the construction of Giant tires. : 
Chasses. The frames of all vehicles completed the journey witl 
apparent damage. All frames were in alignment and onlv one 

ise of deflection was observed. Rear bumpers should be act 
ull trucks, and a stronger bumper, possibly with steel facing, 
S d be used on military vehicles. Many towing hooks straicht 
‘ uch stronger hook should be de yped 
Bodies. In two makes of 14-ton trucks the body s had t 


it out tor wheel clearance and attention should be paid to 


nis matter 
lankers are overloaded and the center of gravity is too nigt 


sius Was respo!r sible for one overturning 
rear ot! 


Bumper should be i 


faucets ft 


0 protect them. 

















Fie. 12 Dds N Vi or CONVOY GOING OVER THE G \ SAL! 
LAKE Desert, AvuG. 22, 1919 
Whenever a train is started out for other than experimental 


purposes the trucks should be of the same type and ton 

thereby eliminating the number of spare parts necessary to be 

carried 
For the 


sho ild he tine 


mobile army ligkt trucks not to exceed 2-tor pacity 
practice. The heavier trucks should be sed in the 


rear areas only. 


With reference to shop trucks, no fixed tops should ised 
The general scheme of using bows and paulins should b« ved, 
because the fixed top is unnecessary, as it adds to the weight of 


the truck and often is encumbrance in the 


bridges and low-hanging branches. 
The 
ranged to provide greater accessibility, placing the motor-g 


erator set where the lathe now is, across the forward end ot 


an passace I W 


equipment on the machine-shop trucks should be 


rear 
the 
body, and locating the lathe transversely at the rear of the body. 


nter 


A double bench could then be placed across the body at tlie « 


with the drill press on one end and the grinder on the other, and 
four vises of various sizes and types could be attached as 
convenient 

Some provision should be made on all trucks to permit both 
sides of the hood to be folded up and securely retained in that 


position. This would enable two men to work on opposite 
of the motor at the same time, and would make it 
the circulation of air around the motor 


weather. A more sturdy form of hood clip should be developed. 


7 
possibie to 1n- 


crease in very warm 


The rope cleats and stake pockets all worked loose and a better 


means of fastening them should be used. 


Floor boards are too weak and should be made of heavier gage 


stock. 


Laminated floor boards did not prove to be satisfactory. 
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Equipment. 
more securely attached to the 


Horns loosened up irom vibr 
body 


Tool boxes should De ot heavier construction 


stand the very hard usage to which the ‘ 
i Du {) ‘) 

Ira ( inenta \M itor ¢ 

its kind, was a successfu per ! 

gained during rip WwW D 


\ g I eat inter Good | 
Was aroused DY [Lhe passage of the ¢ neve ind 
that several state id vote avoral rere 
bonds However, the officers of the Cor wert 
vinced that all transcontinental ghways shou 
and maintained by the Federal Government. be 
settled states of ast area in the Rock Mountal 
lutely unable ane elr own section of s 


lownsend Bill, now before Congress. provid 


ation, 


and should be 


der wl 
0 
t " ki, 
aking of 
A] I 
M é 
t wa | 
~ 1¢s r 
thoroug 
De onstructe 
1S¢ e sparse 
region are ab 
i pr ( 
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I > CLASS B TANKER RUNS Oo} RoaD ON OLD 
N | Ns Rk 270 DD R KA IN 


indertaking under Isso! ant a 
nestly hoped i Ss measure LN ivorab acted a 
in eariy date, in order that the i I ‘ 
mercia Ship Dv rus 

Alt lg wer niis , 
recruiting ¢ s not larg ea I 
ities of the Army was stimula : 
bv t Convoy, and repor r e ; 
as era ? re ree? < r ? ’ 
Lon \ 

es y ' ( 

Va whole eartec spitality W er i a ir 
o end of the trip, and which was quite as spontaneous 
small towns as in the larger cities Kvervbody was i 
the trucks and the men, wh re showered with every variety of 
retres ents ong the re ( | Live irae owns 
luncheons and dinners were served, entertainments a1 i : 
given, and the clubs and many homes opened to the entire ] 
sonnel. Great credit should be given to the Red Cross ¢ é 
Service, the War Camp Community Service, t Knig 
Columbus, the Y. M. C. A., the Chambers of Commeres e 
mercial Clubs, the Elks, and many similar organizations, v 
served the Convoy with distinction all the way “from Coas 


Coast.” 

In the operation and maintenance of a motor 
valuable lessons were learned, which warrant the 
mendations: 


truck train many 


following re 


That extended use of triangular signs, bearing the designations 


of the unit using them, as road markers is inv: 
That there should always be a very careful 





iluable. 


; 


inspection ol all 
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vehicles for the proper amount of gasoline, oil, and water before 
departure on any run, no matter how short. 

That a light touring ear or light delivery car replace the present 
motorcycle with side ear, which cannot negotiate soft, sandy or 
muddy roads successfully, and is a single-purpose vehicle. 

That Class B trucks are too heavy for use in the field, except 
in the rear areas, on good roads and over strong bridges. 

That only trucks of the four-wheel-drive type be used with 
artillery because of the ease with which they negotiate any sort 
of rough terrain, sand or mud, in any kind of weather. 

That two Class A trucks be used instead of one Class B truck 
wherever there are unimproved roads or doubtful bridges. 

[hat every Service Park Unit and Repair Base should have a 


Militor with winch for wrecking. 














CLAss B 


Fic. 14 
G.M.C, 


SPARE-PARTS TRUCK 
AMBULANCE No, 39309 EAST OI 
ILL., JULY 19, 1919 


RIGHTING OVERTURNED 


CHICAGO TIEIGHTS, 


That the Militor should have a longer and stronger sprag, of 
the artillery type, similar to the spade of a gun-carriage trail; 
or perhaps two such sprags, one on each rear corner of the trame; 
that the eable reel should be placed on a squared shaft to facilitat: 
rewinding and should be located ahead of the 
sheaves which should have universal support. 


winch and guide 


That spare-parts trucks should have a stock-record card system, 
and that the arrangement for packing the parts be improved so 
that such articles as bearings may be protected with individual 
boxes or eartons. 

That every effort be made to cooperate with carburetor man- 
ufaeturers toward the production of a carburetor of the jet type 
suitable for use on motoreycles. 


Darty LoG or THE TRIP 


A log was maintained in which the incidents occurring wer 
written day by day. It makes interesting reading and gives a 
clear idea of the difficulties which the train had to overcome. A 
few of the incidents recorded may be of particular interest; for 
instance, those inserted in this abridged report. 

As stated, the train departed from Camp Meigs, Washington, 
D. C., at 8:30 a. m., July 7, 1919. 

Already on July 9 some of the trucks were held back by broken 
accelerator springs and sticky exhaust valves losing compression. 
Ignition troubles of various nature developed and various types 
of trucks also developed considerable magneto trouble. 

Considering the personnel was untrained, the driving could be 
called excellent. 

On July 12 on one truck the main-drive shaft had been twisted 
off in the transmission bearing by an inexperienced driver throw- 
ing in the reverse gear and dropping in clutch while the motor 
was turning over at high speed on down grade. The driver did 
it to use the motor as a brake. 


On July 17, departed Delphos at 6:30 am. Difficulty was 
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experienced in starting several motors on account of low-gravity 
gasoline. 

To give an idea of the main troubles encountered under the 
strenuous conditions of the run the log on July 23 is reproduced 
in its entirety. 

Departed Clinton, 6:30 a. m. White Staff Observation Car No. 
111,506 delayed in starting on account of oil-pump plunger sticking. 
Class B No. 414795 stalled with oil-soaked magneto 6 mi. out. Class 
B spare parts truck No. 414668 taken in tow by Militor on account 


leaking cylinder-head gasket—would not pull on hills. This truck 
gave some trouble yesterday, but was not repaired in Clinton. Por- 


celain of one AC spark plug was broken. 3 mi. west of Lowden, Class 

















B No. 80215 stopped to clean out gasoline line. Fender fell off 2- 
wheel kitchen. Starting crankpin breaks on on iss B and another 
has trouble with back-firing in carburetor. Trailmobile kitchen breaks 
right rear spring through all leaves in center. Class B chine shop 
Fic. 15 Muiriror Winch PULLS so HARD oN CLAsSs B TRUCK 
STUCK IN SAND, THAT IT RAISES ITS OWN REAR WHEELS OFF 
THE GROUND AND STANDS ON THE SpPRAG. TEN MILES 
Wrest oF NORTH PLATTE, NEB., AUG, 5, 1919 





Fic. 16 VIEW OF 


Riker TRUCK 
ENGINEERS, TURNED OVER IN DITCH 


BELONGING TO COMPANY FE, 


NEAR 


5TH 


FULTON, ILL., JULY 22, 1919 


truck No. 414.319 went through smal! culvert bridge and had to be 
jacked up and pulled out by Militor. Convoy escorted into Cedar 
Rapids by Lt. Gov. Moore, Mayor Rall, ete. Dinner served to entire 
command by Chamber of Commerce and Rotary Club. Made 87 miles 
in 10% hr. Fair and warm. Good hard dirt roads. Arrived Cedar 


Rapids, Iowa, 5 p.m. 


(Continued on page 205) 





























Turbo-Compressor Calculations 


By ALLEN H. BLAISDELL, PITTSBURGH, PA. 


After pointing out the features which differentiate the turbo-com- 
pressor from the multi-stage centrifugal pump, the author takes up 
the 


fluid is passing through one stage of the former and states the fun- 


study of the pressure and volume changes occurring while a 


damental ene rgy equations involved. He then discusses the number 
of stages to be used in a given case and follows this with an explana- 
tion of the method of laying out a compression diagram and of sub- 
dividing it according to the number of stages to be provided for. 
The function of the impeller is next discussed and in this connec- 
tion expressions are derived for the actual and effective impeller 


Blades and blade 


angles are also considered and a graphical method is described for 


radii and the axial depth of channel of any radius. 


calculating the 
The paper 


vortex and 


theoretical head to be developed by an impeller. 


the working of free 


taken 


concludes with a brief study of 


guide-vane diffusers, and of matters to be into 


account in designing in order to obtain a turbo-compressor of the 
overall 


highest possible efficiencs 


i" well known that the turbo-compressor is quite similar in 
its nature to the multi-stage centrifugal pumy W hatever 
differences exist between the two types of machines is due te 
the fact that one handles a gaseous medium whil ther 
handles a practically incompressible fluid, water. Bot rh 
speed machines 
The impellers of multi-stage centrifugal pumps ar same 
size throug t. but those of turbo compressors should be theo- 
retically of continually diminishing dimensions because of the 
decrea ( ume of the fluid as it is compressed Irom stage to 
stage. Actually the impellers are divided into two or more groups 
and each group ealeulated for its own average conditions. Since 
the capacities of these machines rarely exceed 50,000 eu per 
min., and in general range from 7000 to 10,000, the single-flow 
type ol peller ised in most turbo-compressors 
‘he only other important feature which differentiates the turbo 
compressor from the centrifugal pump is the arrangement made 
for cooling the fluid as it passes through the compressor. In 
the reciprocating compressor practically all cooling is aceom- 


different 
stages, the water jackets of the cylinders having but slight effect on 
the 1 } 


plished ny eans of intereoolers located between the 


the tempereture rise of fluid which is being compressed in the 


evlinde rs. In turbo-compressors the cooling is accomplished in 


two ways (a) by means of cooling coils between each stage, and 
(b) by means of carefully designed water jackets. The water 
jacket method is much more effective in the case of the irb 


compressor than in that of the reciprocating machine because the 


fluid being compressed has a more intimate contact with th 


eooling surf: 


wes, 


The diseussion will be divided into three main divisions 
A Thermodynamie Considerations 
a Study of the nature of the compressior 
b Fundamental energy equations 
e Layout of compression diagran 
B Pneumatie Considerations 
fluid tlow 


b Essentials of impeller design 


a Theory ol 


c Essentials of diffuser design 
C Power Consumption and Efficiency. 


(4) THERMODYNAMIC CONSIDERATIONS 


NATURE OF THE COMPRESSION 


Fig. 1 shows in section a portion of two stages of a multi- 
1 Instructor in Mechanical Engineering, Carnegie Institute of Tech- 
nology. Assoc-Mem.Am.Soc.M.E, 
Abstract of a paper presented at the Annual Meeting, December 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS All papers 
ject to revision. 


1919, of 
are sub- 


stage centrifugal or turbo-compressor. Thi i 
pressed enters the impeller at a with a definit r ( city 
and temperature. The impeller, rotating wit dis 
charges the fluid I an nereased pressure, t e! ( ind 
locity. Lea ¢ the impeller the fluid enters the « er, where 
Ts elo ] rr red lee i re — Drees ire hit The 
empera ( be reduces newhat, duc ing 
er wilh iss roug e diffu es At e fluid 
aves the duilluse nd passes dow! € een guid during 
which inte Ss in contact wit vater-cooled surfaces f, and 
suffers a irt he duction of temperature and imé¢ At 
e fluid e1 succeedit mpeller, w it goes cha 
similar evels 
The change of state of the fluid being compressed will follow 
e law 7 eonstant Phe alue ot the exponent ? 5 of 
ned by t kind of fluid being compressed, the moisture condi 
on of the fluid and bv the rrounding thermal conditions 
\\ ! ( d being compressed neither receives heat from, nor 
0 uy ‘ to, surrounding bodies the compression is called 
hatice. and under these conditions ¢ 141 for ' When 




















Fic. 1 rF Two MULTI-STAGI 


TURBO-COMPRI 


PORTION ¢ 
( ENTRII AT OR 


SEC 


TION oO} 


STAGES Ot 4 


the nature of the compression is such that the temperature ~ 


mains constant, then the compression is said to be isothermal 
and n= 1 for all gases. 

It is very difficult to say exactly what pressure and volume 
changes occur while a fluid is passing through one stage of a 
turbo-compressor. The energy transfer to the fluid occurs in 


the impeller, which changes the angular momentum of each fluid 


particle, work being done upon the fluid as a whole. As a result 
of this energy transfer the fluid on exit from the impeller pos- 
sesses an increased pressure and velocity. But this pressure is 


not the total pressure developed in the stage, and herein the 


action in a turbo-compressor differs somewhat from the 
cating class of machines. 


recipro- 
In the reciprocating compressor work 
is done by the piston upon the fluid enclosed in the compressor 
cylinder, first compressing the gas to the discharge pressure and 
then ejecting the fluid from the cylinder. 
machine the impeller does work upon the fluid which results in an 
increase not only of but velocity, and if the 
amount of work is the same in both instances it is quite evident 
that the pressure rise in the impeller will not be so great as in 
the 


In the ease of the turbo- 


pressure also of 


the ease of the reciprocating compressor, since a portion ol 
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energy imparted to the fluid has the kinetic form. Consequently, 


rdey lo secure as iarge a pressure rise as possible, use is mad 


a diffuser wherein no further work is done on the fluid, but 


! of its velocitv head is changed over into pressure head. 


the pressure and volume changes in the 


pv diagram just 
Fig. 2, 


representing What oecurs il an 


turbo-compressor by means of a 


e reciprocating maehines. Thus, in 


imsidered as 


will be the actual c¢om 


impeller The line BC pression curve and 
ile sid \ h B] his is ute easy 

( - i “1? ( ere ~ vhk« y ve pu ery | ‘ hy j rans 

s { | ? Tihve l De ills¢ 

! l ! VW ( pses W le ( 11d 18 pass 

uy l O ‘ " eller r ~ ( l nad eddvir 

‘ ) l ow, eX 1 s done ! res s 1 con 

é lows DOIVLTODpLE rve [if ra T ? ‘ 

B means tha e va ! DO 














Fie. 2 DIAGRAM SHOWING PRESSURE AND VOLUME CHANGES IN THI 
IMPELLER OF A SINGLE-STAGE TURBO-COMPRESSOR 
pv" — constant will be greater than 1.41. The temperature rise 


of the fluid must consequently be in excess of that due to adiabatic 
compression alone, and hence it is very essential that every effort 
be made to cool the fluid after it leaves the impeller, since by so 
doing the temperature and volume will be reduced before entranes 
inte the sueceeding stage and consequently the compression work 
of that stage will also be diminished. 

Of the total energy imparted to the fluid in the impelle r only a 
portion is in the form of pressure, the remainder being used up 


in increasing the velocity. Such being thé case the expression 
include the 


term to cover the 


for total work must increase of 


compres- 


contain a term to 


kinetie energy as well as a work of 


sion. 


NUMBER OF STAGES 


The number of stages to be used depends upon the total pres- 
sure to be developed by the machine and the speed of the prime 
mover. Since the fluid being compressed is a gas and the terminal 
pressure for a single stage is proportional to the density of the 
gas, it is evident that a large number of stages will be required 
if very high delivery pressures are desired. 

In selecting the proper number of stages a compromise has to 
be made between a few stages with large-diameter impellers and 
a large number with impellers of small diameter. If large im- 
pellers are used the frictional losses due to the fluid drag of the 
fluid on the impeller will be excessive, reducing the overall effi- 
ciency of the compressor. On the other hand, if small impellers 
are used the pressure rise per stage will not be so large and this 
means an increase in the number of stages, with a consequent 
increase in the cost of production, but the efficiency will be better 
than that of the first machine. In addition to reduced frictional 
losses there will also be a decrease in the compression work, and 
this factor helps to raise the efficiency above that of the machine 
with a small number of stages. 

For equal amounts of compression work per stage the pressure 
developed will not be equal but will increase from stage to stage. 


, 
Lait Jeu enal 


Am soc. MoI 


If the stages are divided into two or more sets, all impellers of a 


single group having the same diameter, then the fact 
plies, but im this case the 


Ul 


same ap- 


pressure rise will be the av 


erage for 


(COMPRESSION DIAGRAM FOR TURBO-COMPRESSOR 


purposes only, let us suppose that the diagram 


ig. 3 is that of a four-stage compressor. It is destred to 
study the peeuliarities of the diagram and develop a graphical 
method of constructing such a diagram The method to be ex 
D ned was originated by M. de S ! 

L} Nil er IY iil he impel ers Oo rit fluid 
passing through ther s represented in the diagram by area 
IBCDEIFGHIK In other words, area ABC) is ler 

adlagram lor tl! lirst re and represents ol 

press ‘ ly e increase ! 
in the same j reas he ‘ 

e second s I el rd Ss the et pr ‘ he 

st stage ( I el ry pressure trot ‘ ind 

thi mp { ons quel the total pre t s mr the 
stage impeller a dittuser S} ? Such being the ease, p, 
will be the delivery pressure of the machine if the kinet ergy 
in the fluid when discharged is negleeted. The pressures p,, p, and 
p, may be considered as the static pressures which exist between 


the diffuser of one stage and the entrance to thi impeller of the 
following stage. 

Good design necessitates that the areas ABUL’, DEF’, ete 
shall be equal or that the energy delivered to the fluid shall be 
The lines BC, DE, FG are laid out as 
If the cooling is effective they will all lie in closer 
proximity to the isothermal BM than the adiabatic BN. When 
there are a large number of stages, say eight or ten, it is allowable 
to assume the curve BJ (passing through points D, F, H) as 
representing the equivalent compression curve 


the same for each stage 
adiabaties. 


To lay out the pv-diagram ABJK for the machine requires that 
we shall know the initial pressure p,, the initial volume v,, in eu 
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Fic. 5 COMPRESSION DIAGRAM FOR A Four-STAGE COMPRESSOR 


ft. per lb., the delivery pressure p, and the value of n in pv" 
constant in order that the curve BJ can be drawn. 

Having laid out the isothermal and adiahatie curves it is now 
necessary to lay out the compression curve for the machine, In 
order to do this it is practically necessary to assum: 
of point J of the compression curve such that 


the position 


VyNa(Uy— UN) + UN......- so had 

where 7% = adiabatic efficiency and v = volume in cu. ft. per lb. 

When the compression is adiabatic, if the final temperature is 

Ty deg. abs., the adiabatic efficiency, or ratio between the 

theoretical internal work and the work actually furnished for the 
compression, can be expressed by 

Ty — T, a 

Ne a nc ccc ccc c cs ccecces [2] 


‘T,—T, 
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It is evident from Equation [3 
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final temperature in deg. abs. with adiabatic compression 
final temperature in deg. abs. with actual eompressior 
initial temperature in deg. abs 
ictional resistances are considered, then the ie of Te 
ilated fron 2! will be inereased about 3 per « 
B PNEUMATIC CONSIDERATIONS 
Dry PRESS Vo 1) " 
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equal. 
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is, 
following graphical 
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many stages to be ¢o 


! MeTHOD oFr LAYING Our COMPRESSION IIA M FOR 
TURBO-COMPRESSOR 
: pneumatic efhcienc lor a single stage ( oO 
stages 
6 form factor determined by the blade shape, angies, ete 
7 pressure rise lor a singie Stage, or group ot st! S 
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stage are proportional to the fluid densities Le 
the total pressure developed in one s re TO i 
or preceding stage must be the sal is ne 
densities. If p,, p., p,, ete., are the discharge pre 
i | i +‘ = 
we have 
Dp. 
) 
where 7 ind are pressure 
entrance into the first stage 
If a group of stages is made up « mip 
total pressure inereas the group. we ¢« 
nerease per rmpeller and diffuser (or s ( 
I 
Dp 
] 
n 
In reality the pressure increases will not be 


already know, but the 


of 


virtually 


ealeulations 


the 
assume that 


resulting error has no effe 
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fluid 
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using 


By 


incompressible 


Kquati 


tor 











154 
stages, or that the mean density of one stage is the same as those 
ot the remaining stages ol the group. 
IMPELLERS AND DIFFUSERS 
In the design of impellers and diffusers for turbo-compressors 


we are toreed to di pend on the the ory OL ce ntrifugal pumps, which 
at its best is far trom being satistactory or complete lor centri 
fugal pumps even, and of course is far less so when applied to 
However, by making certain 


turbo-compressor caleulations. 


assumptions it is possible to utilize the theory with quite satis 
factory results. 
In order to simplity the analysis of fluid flow it is necessary to 
make the following assumptions: 
a That the fluid has stream-line motion, i.e., the fluid particles 
move in non-intersecting curves 
b That the fluid will, since it is elastic, completely fill the channel 


of flow 





Fic. 6 IMPELLER 


EFFECTIVE 


CONSTRUCTION, SHOWING 
RADII 


GUIDE- BLADE 


e That the motion of the fluid is steady, i.e., each fluid particle 
has the same mean velocity as every other particle which is 
moving along with it and the static 
pressure is th which is at 


through any section 


same at all points of a section 
right angles to tue fluid flow. 


d That the fluid is non-compressible. 


THE IMPELLER 


The function of the impeller is to impart a certain amount of 
energy to the fluid passing through it, with a maximum of effi- 
ciency. That is, friction, fluid impact, and turbulence should be 
reduced to a minimum. 

On the assumption that the speed of rotation and the rate of 
fluid are known, there will be 
actual and effective impeller radii, and the axial depth of the im- 
peller channel at any radius. In addition to these there will also 
be given a brief discussion on blades and blade angles, together 
with the explanation of a graphical method for calculating the 
theoretical head to be developed by an impeller. 

lf we assume the impeller discharge to be zero, then from an 


flow derived expressions for the 


equation given in the complete paper we obtain 

144 p,v, n g y ‘ 
= ——_—_—. .. n ) Seer i 
Ni " Li \p 
impeller efficiency, being practically identical with 
7, but applying to the conditions of zero discharge only. This 
expression actually represents the work of compression performed 
in the impeller against the contripetal forees of the fluid particles. 
Since these forces vary from a minimum at the impeller entrance 
to a maximum at the discharge, the work done in foreing ont 
pound of fluid from entrance to exit is equal to the average value 
of the centripetal force multiplied by the radial distance through 
which the pound of fluid is to move (with a negligible velocity). 
Such being the case, we have 


F < ( R, $ 


W 


where 


where 
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| 
ores 


NN 
TT (R - R, 
OUOS - : 


I centripetal 


Ra actual outer and inner radii of the impeller in feet 


N r 
W work of compressing 1 Ib. of fluid in the 


».m. of impeller 
rmpeller in ft-lb. 


Substituting in [8) the value for W given by [7] we finally get, 


if FR wR, and 7, 0.79, 


must be checked from the strength 


he 


standpoint In order to 


value for FR, given by |9 


fortify against the 


irrenee of 
the impeller at exeessive speeds of rotation. 
tor fh 
area of the propeller is 


fluid 


possible Oc? 
dangerous stresses in 


In fixing upon final definite values and 2. eare must be 


taken to see that the inlet not too re 


stricted, thus choking the 


flow and causing an unnecessary 


foss of head at the impeller entrane 
The effective impeller radi r,, r, (Fig. 6) are those at which 
fle velocities w., u. .u.v, are ealeulated and are not the 


same as the actual radu R&., h,. If an impeller is designed with 


velocity diagrams based on the radii 2’,, R,, it will be found that 


the impeller will not develop the desired head without an it 


erease in the rated speed. It should be noted that if the 


blades are radial at exit then the aetual and effective 


impeller 
radu (outer) 


ris 


r, and 


will coineide. The determination ot mostly a matter 
of judgment and will be taken up later on in the paper 
ER BLADES 
Just what shape of blade should be used is largely dependent 


upon the type of characteristic desired. In Fig. 7, a and b, 
{Band AC. They 
represent in a general way how the pressure varies with the dis- 
charge from a single stage, 


are 


shown typical constant-speed characteristics 


eurve ip relerring to e irved back 
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ig. | TyricaL CONSTAN1 CHARACTERISTICS SHOWING 
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PRESSURE VARIES WITH 
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SPEED 


Ht 


How 
STAG 


blades and AC to radial blades. eurves are 


show the combined 


Both supposed to 
impeller and diffuser. If the 
diffuser has been properly designed to suit the impeller and the 
AB and A¢ 
effect of the blade shape on the nature of the pressure character 
istic. It will be noticed that the slope of A& tends to grow 
steeper from the very first and the fact that it does rise at all is 
due to the effect of the diffuser. 
acteristic” is always typical when backward-eurved blades are 
In the case of the radial blade the characteristie A( 


effect of the 


easing, the characteristics will clearly indicate the 


This so-called “ drooping ehar- 
used. has 
a decided rise from point A and only starts downward some dis- 
tance beyond A. Lines yy, in both figures, represent in a general 
way the relative locations of the maximum possible discharge 
pressure and the corresponding magnitude of the discharge. 
With leaning-back blades the minimum possible discharge (ac- 


companying the maximum possible pressure) from the eom- 
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pressor is about 30 per cent of the normal. With radial blades head due to resistances to fluid flow, ete., and 1, th 
the minimum discharge ranges between 40 and 60 per cent of the efficiency, then 


neumatc 


normal, the normal discharge being indicated by lines nn for both H , Hs 





jo Tp Lo | 
eases. The location of this lower discharge limit is of much im 7 H H +H, 
portance, for if the volume is reduced any further, “ surging” or 


~ ; The pneumatic efficiency is analogous to the | ydraulie efficiency 
pumping ensues, with consequent severe oscillation ,; 2 of centrifugal pumps and is a measure of the pneumatic losses ir 
machine. 











the compressor. These losses cause a reduction in H due to (a 
The radial type of blade is used to a large extent in turbo the frictional resistances offered by the interior s irlaces ot the 
blowers Where ne discharee pressure seld rh CXCE ‘ Hy | per machine to the movement of the fl ld. and hy to too abr ipt 
en > ar wndlie ades it is ssible to use ri ar , : 
sq. i age By using radial blades it i POSSIDI l arger changes in the fluid path both ir direction and eross-sectior 
) > . ‘ wit - ne y, i otatior Ss we ns " 

} mpeier diameters a gfe peed of rotation a In caleulating the fluid velocities of entrance to and discharge 
fewer stages W1 unpeller ma a& suDpie er’ ; from impeller, it is assumed, as mentioned before. that the nd 
struction varticles move thre ich and aischare’ lron the impeller W 

The elaim is sometimes made that the curving ach ( the same relative positions In other words. the elocity 7; 

. blades at the outlet secures only a very small inerease in the ross-section of the impeller channel is the eam. e all the fluid 
mechanical eflicieney, Dut that this 38 accompamed wit rela articles Of eonrse t So m os he tren : . 
tively greater loss of manometric efficiency. This fact may be o in infinite number o des nitesima née \ 
importance in the ease of tans and blowers. but it does Ct apply petween ar wo blades the fluid strean as aximu eloeity 
with equal emphasis in the case of turb« compressors ere the 1+ the canta: the stream. wy e those particle » ; - 
absolute velocity of discharge from the impeller t down tO blades are retarded it eir mot o the rface « r ( 
as small a value as possible by use of leaning-back blades in the bla ri ror prac i p ever T 

i impellers. Under any circumstances it is vi diff t t nvert ; ; at all the ¥ : en P r 
much more than 50 per cent of the kinetic energy f the fluid st ‘ the middle iment Sueh beine se, the eff e 

! ? a e i! red | | ! ‘ IT? a I; TY to I) -- ré \\ ‘ 7 *) 
wii ged iT peer, | radu, r,, r, of the impeller will be differs ! ctu rior 
fuse! re las a t carrying f I it 1s iii R. and R Fie. 6 The entrane 
quite me ry tt it) ite «dis ‘ vrams s ild be d out tror e points a | a f 
peller shall be a minin therwise there w I re : dor re results an increase in + b A 
head k heeause a eddyir as e desir I be fF 6) is r t 
] 
€ lained er oO} n the diseussio1 ) 
xp M | l 1d a p ‘ ey ‘ ’ r ‘ ' 
If ra ines ar owever, if e} Points ‘ f thes he 
s! be r d it ft nlet l thie ( ( é é 4 - : 
ip} a x 
fluid to the ine { tL Po ~ e ma I ; I 
des xit 
bla nt two parts, ! ! f i | ¢ 7 @ 
and 1 ‘ Ine { , thes 
t} Sat ed part a 
mac 1 
be expre ‘ res 
3 3) lis ; ray ’ : , 
14 . 
H j {) s ig 
5 
u y equa \ ( l ( 
H 
- ox t \ 1) ‘ | it 
tiv es Y eT 
7 ‘ ( y 7 y 
H - convert | 
9g 
where 
t ‘ r \ ‘ ‘ 
rtex d , , ; : 
v,, 2 ] ( I r esigne Of . < . 
I pe . ns, pa cu \ 1 ] i l f 
u.. ui Der hera elo it ex) nd entr r peller, le that the ischaros ‘ 
respect e] ; f f ;. 
east not lar from radia 
» relative velocities of discharge from an , On discharge from the impeller a fluid part é 
* ned ely 1] } 
peer, res} \ Will trace out a spiral pat providing the 
t,,! sensible heat contents per lb. o B ischarge side of the impeller has sufficient rar dep 
778 +] ! 
J id tner words. the 1¢ is a W ew ea ree 
a,,%, = angle made by vectors of v, and v, with those « i, and u, ind it ean be sho e pa par 
P,, Pp, = absolute pressures in lb. per sq. in. abs. at exit and en- arithmie spiral. the equatioy 
trance, respectively. ’ ‘ 
Equations [10], [11] and [12] are. if the sens ble-heat factor is v here 
neglected, well-known standard equations for centrifugal pumps é 2.7183 
and their derivation as given will be found in any textbook o1 h constant 
turbine pumps. The increase in sensible heat is assumed to be 6 ingle of radius \ entran 
that due to adiabatic expansion and friction in the impeller. If With free vortical motion of the discharge 
there are a large number of stages in the con pressor the chang ble gain of pressure is as given by one of the eq 
in sensible heat per stage, due to adiabat expansion, can be complete paper. Due to instability of flow, fr wi 
omitted when using the above equations. That due to friction is impact, ete., however, which cause the stream lines ti 
a very uncertain quantity and can be approximated only. divergent from the theoretical, the gain of pressure ¢ 
lhe head H is the head which must be imparted to the im- equation is not attainable in practice. If a fre 
peller in order to obtain the actual head 4 ; that is, H must is used it is essential that its radia] depth be sufficient for 


cover all pneumatic losses. If we let Hy represent the loss of vortical motion to develop and thus sec 


ure aS large energy cor 
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The axial depth of the diffuser on the en- 
trance side should be the same or slightly greater than that of the 
impeller discharge. This axial depth may remain constant or 
erge from inlet to outlet of diffuser. It is of course 
quite essential that the inner surfaces of the diffuser shall be as 
smooth as possible in order that friction shall be eliminated, 


version as possible. 


gradually di 


Because it 


impossible to obtain non-turbulent 
vortex diffuser the use of guide vanes has been 


is practically 
motion in a 1lree¢ 
located in the diffuser channel and divide 
it up into several separate sections, through which the fluid ean 


flow with 


introduced. These are 


a reduced tendeney to become turbulent As a conse 


quence the conversion efficieney is higher than in the case of the 
diffuser thout guide vanes. In practice it is difficult to trans- 
re than 50 per cent of the kinetic energy possessed 
lon entrance to the diffuser into pressure energy by 
e | the fluid is discharged. With a guide-vane diffuser the 
es ( CONE) =< obtained at normal load when the 
i ( peller in such a direction as to enter the diffuser 
ser ~ mum of shoek, eddying, 
The number of guide b'ades should be sufficient to give the 
itv of tlow without undue friction, usually one 
halt te | Is as mia rulide blades as impelle devel lt 
thi mber of blades are used in both there may result 
severe lic impulses or vibrations due to the fact that the 
clear « s-seetion of the fluid channels at discharge of impeller 


to diffuser are increasing and decreasing in unison. 
Theoretically the shape of the guide blades should be that of a 

ie free path which the fluid 
Actually, the blade shape 


1 
l 


logarithmie spiral to eonform with tl 


1] , 
follow o 


leaving the impeller. 


verned by other requirements. A favorite form of guide- 


blade construetion is that shown in Fig. 6, and is similar to those 
ised on turbine pumps. The cavity inside the blades is connected 
with the eooling-water cireuit and thus some reduction in the 
temperature of the fluid is obtained while it flows through the 


diffuser. The blade curves are customarily volutes or involutes 


on the entrance side of the diffuser and a combination of cireular 
ares and straight lines for the remainder of the blade lenet! 


( POWER CONSUMPTION AND EFFICIENCY) 


In order to compete suecessfully in the industrial field) with 


the reciprocating compressor it is of great importance tliat the 


verall ef the turbo-compressor be made as high as pos 


e1ieneyv ot 


sible. That is. the difference between the compressor input (work 


delive rari to The 


compressor) and output (work obtained [rom 


compressor) should be reduced to a minimum. The area of the 


represents the useful work done in the compressor, 


pv-diagram 
but it 


aoes not 


cover the pneumatic, mechanical and volumetric 


losses. If yp, qm, Tv, 


74, are the pneumatic, mechanical, volumetric 


and overall efliciencies, respectively, then the shaft horsepowet 


} 


must be given by the following expression neglecting the kinetic 


energy of discharge: 
0.261 I p, n re 
Bhatt Hp, xa see! 5 TS — 737 8) 
q n—1\| p 
where 
varies between 0.55 and 0.65 and equals np X qm Nh 


L = |b. of fluid compressed per sec. 

total pressure rise in the machine in |b. per sq. in. 

n = compression exponent and is ealeulated from an equa- 
tion given in the complete paper. 


abs. 


The mechanical efficiency nm is the ratio between the total 
power actually delivered to the fluid and the shaft or brake 
horsepower. It is a measure of the power losses, made up of 
rotation loss (friction between outer surfaces of impellers and 
the surrounding fluid) and bearing loss or similar losses due to 
friction between metal The will vary 
between 10 per cent and 20 per cent of useful output of the 
machine, being determined by the density of the fluid, the speed 
of rotation, and the impeller diameters. For a single impeller 
it can be ecaleulated very approximately from the following 


surfaces. rotation loss 


expression : 
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Friction Hp. = 0.44 « 10-* > _ ere {16]' 


where 
N = r.p.m. 
D = impeller diameter in ft. 
Om mean density of fluid for the stage. 


Equation [16] is based upon experiments with constant 


thickness disks in open air. It is readily seen from [16] why it is 


preferable to employ a large number of small-diameter impellers 


in place of a lesser number with large diameters. With a given 


discharge any increase in pressure must be aecompanied by 


either an increase in speed or else an enlargement ot the 


LIThp ve lle r 


diameter. since the frictional resistance varies as the speed 
eubed and the impeller diameter to the fifth pow: it re 
economical to use h weds WI mall impeller 

The volumetric efficiency is, of course he ra , 
wtually agenveread DY the colpresso! to that take nto 
pressor, and will vary between 96 and 98 per cent, a good aver 


age being 97 per cent Most of this leakage will oceur 
is slau ) ‘ ( to at it mad ‘ itn ! 
d Is I ria i ( ed by ( ber « 
Under ideal conditions the omp 
thermal eurve BM on the diagram, Fig. 3 I"} mr 
elhereney will be, when reterred tf t isothes 


and will vary between 60 and 67 per cent 

The need of cooling the fluid as it passes tl the com 
pressor is emphasized by 17|. The heating of the fluid dur 
ing compression renders it difficult to obtain elliciencies whiel 
are materially better than those attainmabl Wit reciprocating 
machines of modern constructio The amou heat » be 
dissipated is more than that due to adiabatie compression since 
the mechamieal energy loss due to short-cireuiting, eddy currents, 
(luid Impact, and thaid ftrictior reappears as eat energy stored 


very largely in the fluid itself. By careful design of the cooli 


water passages in the casing and diffusers, and by use of a large 


number of 
heat. In 


stages, 1 sensible 


is possible to carry off most of this 


Sprite ot the use of a water-cooled housing, the tempera 


ture rise of the air in some turbo-air compressors has been over 
200 deg. fahr.. the 1! let temperature being in the el? borhood 
if 70 deg. fahr. In the first lew stages the eCooll “r effect is 
small because of the small temperature difference betwee t! 


air and the cooling water, but in the later stages the eompressior 


approaches very closely to being isot he rmal, as we already Know, 


ind the temperature of the air when discharged will ra 


150 deg. 


fahr. and 175 deg. fahr. for discharge pressures of 


from 75 to 120 Ib per sq. In. gage. 
What the 


i dustry, c 


Mines has done for the 


rough investigations at the 


erent coal mining 


Bureau ot 


re thy t experiment station 
it Pittsburgh, Pa., has been published in numerous reports issued 
| 


by the Bureau Some of the more important accomplishments have 


been the development and introduction of permissible explosives 


for use in gaseous mines, the training of thousands of coal miners 


in mine-rescue and first-aid work, and the condueting of 


com 


bustion investigations, aimed at increased efficiency in the burn 
ing of coal and the effective utilization of our vast deposits of 
lignite and low-grade coal. How vast are the deposits of low- 
grade ores being made available through the experiment stations 
is shown by the work assigned to the station at Minneapolis, Minn. 
The primary purpose of this station is to devise methods of 
utilizing low-grade iron ores. It has been that the 
reserves of low-grade magnetic iron ores in Minnesota alone 
amount to some forty billion tons, but until recently these ores 
have been untouched because no process of treating them 
profitably has been devised. The Minneapolis station has already 
demonstrated that one process for utilizing the great deposits of 
manganiferous iron ore on the Cuyuna Range is metallurgieally 
possible. 


estimated 





1 See pp. 220 and 223, Bulletin of the Bureau of Standards, vol, 10. on 
Windage Resistance of Steam-Turbine Wheels 





























Self-Supporting Chimneys to Withstand 
y 
HKarthquake 
Nature of Stresses Developed by Seismic Shocks; Theory of Design of Chimneys to Withstand Such 
Stresses; Particulars Regarding Chimneys in Which Theory Has Been Applied 


pec. &. 


The 


the nature 


studies of the Japanese Imperial Investigation Committee on 
of the stresses developed in chimneys in consequence of 
earthquakes are summarized by the author, who also examines the 
conclusions of the committee in the light of data on failures of chim- 


neys secured from inspections of wrecks caused by the San Francisco 


earthquake of 1906. An advancement to the theory developed by 
Professor Omori, Chairman of the Japanese Committee, on the de- 
sign of chimneys to withstand earthquakes, is then presented This 
assum that the chimney, instead of being looked upon as rigid, 
should he considered as a body oscillating about the center of per- 
cussion. Reference is made in the paper to the design various 
chimneys where the theory outlined has been applied 
KCAUSE of the prevalence ot earthqu 
he ! se damage resulting from ther 
other structures, the Japanese Governme: 
ve iT { eated | Imperial Marthquak« lt ‘ ( 
mittee wit i ew to having it undertake a sciet ly of 
earthquake phenomena, as well as of the effect of eart 3 ol 
structures, ete The Committee’s reports would i gcood-sized 
ime Many ot these have been translated into ng , and 
are obtainable at a few of the leading libraries in t countr 
Protessor Omori, charrman of this committee, is the wor rreat 
est authority on earthquake problems 
Although this subject is one of more or less academic interes 
there are, however, certain localities in this country, 1 ly or 
the Pacifie Coast, and mat Vy foreign localities, where the desigr 
of structures necessitates a careful consideration of the forees due 
to earthquakes, With the inereasing tendency to inv \merieat 
capital in foreign countries, American engineers will be required 
to desien struetures to withstand eart iquakes 
A bret review of the work of Professor Omori. together with 
certain data pertaining to the San Francisco earthquak: 1906, 
a discussion of what the writer believes to be a limitation in a 
portion of Omori’s work, and also an advancement in the theory 
of the design of chimneys to withstand earthquak: presented 
in this paper. 
Earthquakes are due to various causes, the princip ne being 
a slippage of the crust of the earth along fault lines. Earth 
quakes, of course, vary from mild trembles, barely perceptible 
and lasting but a few seconds, to violent shocks lasting several 
minutes and capable of demolishing very substant ructures 
The principal movement is in a horizontal plane, but t bratio 
oceurs in a number of directions in the same pla There is 
ore nerally a shigl Se but sometimes a severe, movement a vertical 
direction, and also a severe twisting effect. On account of the 
combination of horizontal and vertical motion, earth waves visible 


to the eye frequently oceur during earthquakes 

Earth at 
atories by means of seismographie instruments which record the 
displacement of the earth in three codrdinates by measuring the 
amplitude, frequency, and duration of the earth wav 

By means of various earthquake records, values have been 
established for the maximum rate of acceleration of an earth 
particle, the maximum amplitude of an earth particle during a 
complete vibration, and the time for the complete period of 
vibration; and from these data it is possible to estimate ap- 
proximately the stresses and strains in simple structures subject to 
earthquake shock. A sufficient number of earthquakes have been 
recorded and classified during recent years to make known the 


movements are recorded most observ- 


astronomical 


Chief Engineer, Chas. C. Moore & Co. Engineers Mem.Am.So 


WEYMOUTH, 


M.E. 


SAN FRANCISCO, CAI 
maximum intens exp I l 
the best that an engineer ean do to d y ised or 
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wks 2 or 8 it] ; 
bank: s gl 1 ged he nd t £ ’ 
tially destroved rdinat ~ nte 
5 Maximum acceleration 2500 mm. per se er s \ ry 
brick houses are very severely damaged t 3 the 
wooden houses totally destroyed; a few tera, or Bi . 
thrown down; embankments severely damaged: i nes 
slightly curved or contorted; ordinary tombstones rt ] 
ishigaki, or masonry walls, damaged here and there: erecks 1 or 2 
ft. in width produced along river banks: waters s and 
ditches thrown over the banks: wells mostly Tected with 
changes in their waters: landslips produced 
6 Maximum accleration, 4000 mm. per sec. per sec. Most of the tera, 
or Buddhist temples, are thrown down: 50 to 80 r cent the 


wooden houses totally destroyed; embankments shattered aln 
roads made through paddy fields so much cracked and 
depressed as to stop the passage of wagons and horses: railway 


lines very much contorted; large iron bridges destroyed: wooden 


pe 
T 


to pieces ; 


bridges partially or totally damaged: tombstones of stable con- 
struction overturned; cracks a few feet in width formed in the 
ground, accompanied sometimes by the ejection of water and 
sand; earthenware buried in the ground mostly broken: low 
grounds, such as paddy fields, very greatly convulsed, both hori- 


zontally and vertically, sometimes causing trees and veg: 
die: numerous landslips produced 


tables to 
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7 Maximum accleration much above 4000 mm. per sec. per sec. All 
buildings, except a very few wooden houses, are totally destroyed ; 
some houses, gates, ete., projected 1 to 3 ft.; remarkable landslips 
produced accompanied by faults and shears of the ground. 

In the above seale of the seismic intensity, the earthquake motion 
has been assumed to be entirely horizontal. ‘This supposition would 
not, except in places very near to the epicenter, cause sensible errors 
in the result. 

A complete report was made of the San Francisco Earthquake 
by the California Earthquake Commission. This report, whieh 
has been published by the Smithsonian Institute, gives numerous 
charts, diagrams, photographs along fault lines and of wrecked 
structures, ete., and its study will be of value to any one desiring 
to pursue this subject further. 

Seismographic San 
Francisco earthquake because practically all of the instruments 


records were almost valueless tor the 
at the local observatories were put out of commission by the 
mtensity of the shock, the full amplitude greatly exceeding their 
limits of movement. Omori visited San Francisco soon after the 
earthquake and, judging from the damage done, estimated the 
complete amplitude of the most severe shock to have been about 
4 in., and the complete period of vibration of an earthquake wave 
about 1 see. He also noted shear along the fault lines at different 
points from 16 to 20 ft. 

Professor 


Lawson, a member of the California Earthquake 


Commission, estimated, from the Omori scale, that the acceleration 


for various formations in San Francisco had been as follows: 


Acceleration 

Foundation mm. / sec.? 
NEI Nar su: agate bat A Gale e shld eels a’e sn aeerate 250 
I ire! Bloc deen oon een Gia ata Wa Base. aioe Cee a 1100 
DE Sectvacdowas ty ae caaune k : 8000 
Sandstone 250 to 600 
Made land . ; 2900 
a ee were cpardie aie ofa , 600 
Sandstone ea : cen ; - 100) 
Sand (Mission Valley) 1100 
MO Sasseweaes 3000 
Sundry solid rocks .. : . 2o 


It will be noted from these data that earthquake shocks are least 
severe o 


structures built on rock foundations and most sev 
structures built on 


ere on 
loose or filled ground. 


Omori discusses the force due to earthquake as impulsive or 
gradual, defining the former as a force applied to an elastie body 
so rapidly that it is finished in a time interval infinitely small in 
comparison to 
the latter as a force applied so slowly that the body assumes a 


position of equilibrium without being thrown into vibration. 


the period of natural vibration of the body, and 


Within moderate limits of intensity of earthquake shock, Omori 
shows that structures are likely to fail which have a natural period 
of vibration materially less than the period of the earthquake, and 
a natural period of 
vibration equal to, or greater than, the period of the earthquake. 
that 


comparison with their width, or diameter, and, until failure oceurs, 


structures are not likely to fail which have 


It is apparent structures in the former class are short in 
are accelerated throughout their mass by the earthquake vibfation, 
inducing stresses resulting from the acceleration of the 


the structure 


mass of 
Structures of the latter class are gen 
erally tall in comparison with their width, are more or less flexible, 
and, owing to their natural period of vibration with respect to 
the earthquake period of vibration, are able to vield in a measure 
to the earth movement, and are not accelerated as a whole at a 
rate equal to the earth’s acceleration, and, consequently, are 
stressed to a less extent than in more rigid structures. 

Omori brings out the well-known proposition that a foree im- 
pulsively applied to an elastic body produces a stress double that 
eaused by the same force when gradually applied, and further 
states that since brick fractures immediately the limit of elasticity 
is exceeded, the strength of a brick column against a force implied 
impulsively is half that against the same foree applied gradually. 

Having reduced the investigation of earthquakes to a basis of 
numerical acceleration and stated periods of vibration, Omori 
proceeds to show that for any given structure, such as a vertical 
prism resting on its base, the force necessary to accelerate the 
raass is to be computed from the well-known formula that the 


as a whole. 
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force is equal to the total mass of the structure, multiplied by 
the acceleration, divided by g; assuming, of course, that the mass 
This foree may be considered as applied 
at the center of gravity, and it exerts a turning moment at the base 
of the prism equal to the computed foree multiplied by the height 
of the center of gravity above the base. 


is accelerated as a whole. 


In one of his reports Omori gives the results of investigation 
failed at 
points from 24 per cent to 94 per cent of the height of the 
chimney, the average failure being at a point about two-thirds 
of the height of the chimney, while none of the 
chimneys failed at the base. He points out that the point of 
failure corresponds approximately to the center ot 


These 


of forty-nine self-supporting brick chimneys. 


practically 


pereussion of 
the chimney with reference to a horizontal axis at the base of the 
chimney. 


Unfortunately, no self-supporting steel chimneys nor 


reinforeed-concrete chimneys were in existence in Japan during 

the severe earthquake shocks of 1891 and 1894. 
Omori shows that the failure of chimneys at the 

percussion instead of at the 


eenter of 
base of the chimney indicates a 
tendency to oscillate, as it were, about the center ot 
There is effect of the upper 


cause a condition of resonance. In ¢} 


percussion. 


a whip-snapping portion of the 
chimney which m: 


which have failed 


imneys 
portions of the top of the chimney have been 


thrown down, striking the 


ground never at a great distance from 
the base of the el] imney. 

The writer investigated the failures of a number of chimneys 
in the San Francisco earthquake of 1906, and found that brick 
chimneys failed in about the same manner as observed by Omori. 
The tallest chimney investigated was 240 ft. in height, and failed 
at a point about two-thirds its height. Many of the large brick 
chimneys in the San Francisco District failed, although a few on 
rock foundation and especially well built did not fail by having a 
portion of the chimney height demolished; but the chimneys that 
did not suffer in this way were at least cracked either vertically 
or horizontally. 

There were 0 I’ ranciseo 
supporting 
steel chimney, this being in height. 
This chimney, although injured by the earth 
quake. A 150-ft. self-supporting steel chimney at the Mare Island 
Navy Yard was uninjured by the earthquak« 4 217-ft 
lined self-supporting steel chimney ewise was 
uninjured by the 


reinforced-concrete chimneys In San 
at the time of the earthquake, and but one large sel! 
10 tt. in diameter by 120 


brick-lined, was not 


brick- 
at Salinas, | 
earthquake. 

Omori made an interesting series of experiments with brick 
effect earthquake 
The results of these experiments 
are too elaborate for presentation in this paper. They showed 
conclusively that estimates of the tensile strength of brickwork 
are exceeding] 


columns on a shaking table, duplicating in 


motions of varying intensities. 


y uncertain and undependable, owing to the varia- 
tion in the character of workmanship in laying the brick. 


Omori has measured the natural of a 
One chimney 50 ft. 
in height was found to have a natural period of vibration of about 


one second. 


period of bration 


number of self-supporting brick chimneys. 


Recently a very tall concrete chimney has been erected in Japan 
for the Kuhari Mining Co., Saganoseki, in the Oita Prefecture, 
Kyushu. The main shaft has a height of*550 [t.: the inside 
diameter at the top is 23 ft. 6 in.; the base is cireular and 95 ft. 
in diameter; the of the 
The range of 
motion or double amplitude of the top of the chimney was 1 in. 
at a strong gale of 24 m. per sec., but it reached 7.7 in. at a hur- 
ricane wind blowing 35 m. per see, 


natural period ot complete 
chimney was observed by Omori to be 


vibratio 


Sk « 
«wv Sec. 


The chimney is located on 
hard rock, on which it is estimated an earthquake movement would 
be comparatively weak, probably having an intensity of less than 
500 mm. per sec. per sec. A 100-ft. reinforeed-conerete chimney 
3% ft. inside diameter at the top was found to have a period of 
vibration of 0.8 see. 

Some interesting observations of a chimney at Providenee, R. I., 
are given by Dr. D. S. Jacobus, in his paper on Counterweights 
for Large Engines." The stack was built on a mass of conerete 


‘Trans. Am. Soc. M. E., vol. 26 (1906), p. 531 
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which extended under the building structure. Referring to the A further important consideration in chimney design is the 
vibration of the chimney due to the reciprocating engine, D1 deflection of the chimney trom the base to its neutral point, 
Jacobus states: assumed to be at two-thirds of its height. It is o on the 
assumption that a tall chimney will defleet withn elasti 
At a point near the extreme end of the foundation where the No. 1 : : if tl al th’ ; 
. . . , limit one-nall the amoul ‘ i earths ipration that it abit 
engine was located the foundation was found to shake 0.008 in Mea- . : ae 
surements made near the top of the chimney, which was erected to the during a severe earthquake can be maintained without } 
height of about 175 ft. above the ground. showed that the maximum ihe tailure to find senous horizontal cracks near 1 ) 
shake with the engine running at its ordinary speed of 90 r.p.m. was the shaft or in the foundation of some large self-suppo! , 
about 0.02 in. After measuring the vibration of the himney with ‘ +] aa 
. chimnevs Can only be explained ¢ e theory ol deer 
the engine running at its ordinary speed the engine wa hut down i 
and a marked result took place when its speed fell in harmor ith theory is not touched upon by Omori in any of his rep 
the time of vibration of the chimney, When this o« irred, the cn - Fortunate i\ Ss ¢omparative eus lo make i pp?! 
ney shook to such an extent that the motion was beyond the range of stimate of the elastic detlection of a s Moy r ' 
, the special instrument The total movement of the pointer of the ead 
' , , intortunately e WI snot abi ! ‘ ‘ ‘ ‘ ) ( 
instrument was such that the chimney was shown to move e than . : 
one-eighth of an inch. In constructing the chimney the workmen to be applied I fCHeCUl al mpa i l 
had noticed that when the ame to a height of about 130 ft. the vibration 
vibration was much greater than it was after the chimney was built The writer consulted | P. Lewis, Pro 301 P r 
? higher This made it appear that at the height of 130 ft., at which , { ‘ 
: - : ersitv of ( ali ornia,. who submitted a sta me! i ) ) 
there was the most shake, the time of the vibration of the mn¢ s 
in harmony with the number of revolutions made by the engine Since seeing you | e consi 
; } ! ch £ ( rez ig \ 
Protessor Omori has also collected many data with respect te m 
: . i 1 you, the pr so ym ple nd tl 
e ellect ol earthquake on bridge piers. that | can do no more tha il ggestions garding 
Following the San Francisco earthquake and tire the city of principle 
San Francisco installed an elaborate high-pressure fire-fig] erring to Umo ‘ 
' Indine ¢ ses mesure & te; a : :' 
vstem, including two high pressul ait-water p juak Or evidentl: rakes this fi . , 
the structures were designed to withstand earthquakes b , t one end of tl 
the latest information obtainable from the San Frar o Kart) forces act. In t case the center of percussio 
juake Commission, an acceleration of 6.2 ft. per see. per sec. being Se oe 
, : ! to t mpuls must vanish if take ‘ 
pulated. Pumpu plar No neluded i! . k 
I S applied i e « 
ot to exeeed YU It. In heig to minimize il jua : tl y e rod om the opr te | 
ind measuring 64 in. inside diameter at the t p These « muevs however, that Omoris mption Is incorre 
were finally made of reinforced concrete and self-s ipporting iy Tree It ter! oret 
; re the ' ns fixed 
As the writer’s firm undertook to build a substantial par f REET Wig ergs Sg 
his pumping plant he engaged a local engineer of prominence \ matter ¢ t. | onfident that something 
make a spe design of chimney to hstand ea ri} é g S i { 
ine n t ( rse oO the ne few Pal evera th ehir £ rst g ente Ss 
. he ' \" | Se ¢ rns ) () > ‘ ¢ ht - ¢ t t } 
eory, as outlined above: the bending momer jue ft eartl ‘ vibrate ~ ti ' . 
juake were calculated for all sections, assuming the lateral dis per I I 
lacement of the chimney to result from the earthquake accelera ey (vent me t t 
ion imparted to the mass of the structure as a whole and the o ° eae 
I rn haft remain vertical at all times. This theory gave y 
strength of chimney at the base materially greater than at th times that t 
her sections, and in view of Omori’s observation of the fr © one-taird . ; 
ynency of breakage at two-thirds of the height, the reinforced a 
imount was empirically inereased at this seetion No severe earth- \ voden or ¢g 
juakes have tested the accuracy of the design. Recently the writer jected t S r vibratiol S nd 
occasion to examine the subject further in connection with the I S t t t 
erection of a chimney 220 ft. in height and 14 ft. in inside diameter i .} 
tne top ‘ ‘ 
lhe ehimney i question was constructed during the war time. se be taker vert lisp ement Bi S lig 
and on account of the prohibitive price of self-supporting ste« “aie che paases Of the motion of —e 
. - " . r i. ¢ s to 1 tr t ¢ g 
nim eys, aecision was made in lavor of ren toreed eonerete , ] ng 1 n-period B 
[he writer concluded that while the chimney might ive A tion due to the first sh« as to suddenly increase tl é 
' t ndeney to sway somewhat about thx base as an axis, the principa I have given my ideas so far as they re clear to me I 
17} , . a neculate further bh. e the norohier aiff 
lesign should be made on the basis of accelerative rotation of the speculate further | i he | i 
' , . I might easily suggest some error 
imney about its two-thirds point, instead of a motion of a : 
elerated translation parallel to itself, as heretofore assumed. T} The sketches submitted by Professor Lewis are show: 
theory of rotation harmonizes with the observed failures of At a is shown a vibrating rod, fixed at the base. 
himneys, whereas the theory of translation does not. position; at b the effect of the center of percussion: at c the eff 
Considering the chimr ey as a rigid body and assuming the two when the center of percussion vanishes; and at d th 
irds point to be at rest and the acceleration of the earth to be three-to-one overtone. 
nown, then the angular acceleration about the two-thirds point The ordinary chimney having much less flexib 
ecomes immediately known, and from the principles of moment experimental rod considered by Professor Lewis, it is the 
of inertia the bending moment at different sections is easily opinion that the extreme effects which Professor Lewis 
ymputed. Such theory, bowever, would only apply if the chimney would not be experienced by a-chimney with intensity o! 
ere under no strain at its base or foundation. If such rotation equal to that of the San Francisco eart} quake 
d exist, the chimney remaining rigid, then there must occur In completing the design of the chimney in questi 
ther a yielding of the soil under the chimney foundation, or a necessary for the writer to make certain assumptions, as follows 
ieflection or fracture of its base, or both. An investigation of 1 That the minimum strength at any section must be eq 
the foundations of chimneys which had failed in the San Francisco course, to that required to withstand wind pressure; that 
earthquake did not lend support to this theory, and the writer earthquake would not occur at a time of the hurrican 
nally concluded that the element of flexibility of the chimney velocity for which the chimney is designed; and that 
haft played a most important part in chimney design. addition of these forces would be unnecessarily conser 
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2 That the minimum strength at any section to withstand earth- 
quake, should correspond to the equal acceleration of the 
chimney as a whole, considered as a rigid body, the axis of 
the chimney remaining vertical at all times; due to its flex- 
ibility, the chimney is not accelerated equally throughout, so 
that the writer assumed that this calculated moment should 
not be doubled, as customary for vibration. 

3 That the minimum strength at any section to withstand earth- 
quake should correspond to that required for the angular 
acceleration of the chimney about the center of percussion, 
as explained above; allowance being made for the doubling of 
stresses due to the vibratory or whip-snapping action of the 
chimney; a factor of safety must still be applied on account 
of the uncertainty of such caleulations, as further outlined 
below. 

4 That tl 


sidere a 


con 


vertical acceleration of the chimney should be 


as resulting from the vertical component of the eart! 


wave. The stress computed tn this manner will be generally 
found to be very small, 
5 Chat the ease of reinforeed-conerete chimne Vs the tempera 


ture stresses must be computed tor temperatures correspond 

















H H 
H 
' 
' 
a b c d 
Fic. 1 VIBRATIONS OF AN ELASTIC Rop FIXxep AT ITs BASE 
a Initial position. 0b Effect of center of percussion. c Effect wh 


center of percussion vanishes. d Effect of a 3:1 overtone 
ing to the average overload on boilers, and this condition 
should be assumed as being coexistent with a possible earth 
quake, the temperature stresses being added to earthquak¢ 
stresses. 

6 That 


carefully investigated with respect to the moments produced 


the foundation or base of the chimney should be very 


at the base of the chimney by the earthquake, and transmitted 
through the foundation. 
That the elastie deflection of the chimney through its two-thirds 


height, measured from the base, should be somewhat greater 
than the amplitude of an earth particle, the amplitude being 
taken as half the total movement of an earth particle. 

As acheck on the above theory of design, investigation was made 
along parallel lines of the brick-lined self-supporting steel chimney 
of the Spreckels Sugar Company, at Salinas, Cal., details of 
which are here reproduced, with the permission of the Spreckels 
Sugar Company, in Fig. 2. This chimney was erected in 1897, 
and was presumably designed to withstand wind pressure only. 
Having an inertia effeet comparable with the chimney under 
consideration, and having suceessfully withstood the action of an 
earthquake of intensity approximately the same as that estimated 
for the reinforeed-conerete chimney, it afforded a standard of 
eomparison for testing the computed strength of the reinforced- 
concrete chimney. For any section, the ratio of the assumed 
elastic limit of the steel to the computed tensile stress, according 
to the above theory, gave a factor in all cases greater than unity, 
indicating either that, if the above theory is correct, the earth- 
quake intensity could have been multiplied by this factor before 
the elastie limit of the steel would have been reached; or that the 
whip-snapping and inertia effects, due to earthquake, resulted in 
stresses greater than caleulated, by a ratio numerically equal to 
this factor. 
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If the factor were not applied it does not necessarily follow that 
the reinforeed-conerete chimney would be unsafe. It may, and 
probably does, indicate that the strength of the Spreckles chimney 
was somewhat than required to withstand the San 
Francisco earthquake. 


greater 


The factors of safety, mentioned under [3], finally used, were 
as follows: Starting with a factor of 1 at the 20-ft. seetion 
(measured from the ground line) these factors were gradually 
increased up to 2.5 at two-thirds of the 
height, and this factor was continued to the top of the chimney. 


the eriticeal section, or 


The amount of steel required for this increased safety in the 


upper or eritical sections was relatively small and inexpensive. 











tq < 
A~\¢ il eS 4 
. ’ 
i ei 
Q | 
> 8 | 
GP li4 
» & 
' oO : 
. } 
: ! 
) }j i 
~ 
a & eT 
» Oa i 
> ¥ 
Hie, | 
ad | 
> 
t 
~ Tt > 
O.a wi -B — 
~~ 
J : 
an | 
* . 
ci. OF 
Mie o 
¢ ee > ; ‘ 
Q t 
6 Pe i 
© ott 
N » 
_ | 
2a a 
: ? . 
» 
SY j S 
~<a ~! 
> » S 
~ 
3' ¢ | 6% 
a4 . “ 
21 NOS Fire 
Six “TT . 
i~ O& i Brick 
~ © . 
% uat 1g 
& 
b 
an | : 
) 3 
ga 
er oo ] 
J » 
© 
N & 
a 
N83 
od hor 
' ' 
{—- 
~~ 
| ro 
1 'QAS 
a 
~in 
ry 
.' Brick 
S 
Floor Line, sy 
Elev /52 





r Part + on Wal! 


Ke --- 26-"---->| 


Fic. 2.) SELF-SUPPORTING STEEL CHIMNEY, SPRECKELS St 


SPRECKELS, CAL. 


GAR Co., 


On the other hand it seemed the part of wisdom to apply to the 
chimney such tactors as would produce a stability against earth- 
quake approximately equal to that of a chimney which had with 
stood earthquake shock. 

Experience extending over a long period of time will alone 
indieate the proper factors to be applied in chimney design in 
order to insure the structure against earthquake acceleration. This, 
for the reasons stated above, was impossible in San Franciseo. 
According to Omori, fifty vears may elapse before another severe 
shock; the preceding one was in 1868. 

The method l 


used 


in computing the temperature stresses in the 


(Continued on page 204) 




















SIRRINE,’ GREENVILLE, 


By J. E. 
N that section of the South comprising — the Carolinas, 
Georgia, Alabama, and Tennessee ther are S40 ¢ 0 
mills manufacturing cloth and yarn and 310 cotto 
ting Ils. Fitty-seven per cent of these plants eputing 
on purehased electric power and consume app TOU, 
000,000 kw-hr. annually. In twenty years the number mills 
has increased 311 per cent; and in the past ten 
increase has been 43 per cent. The present annu ) 
OL ecotto is now 3,100,000 bales, or approximate! ner cent 
the « e amount grown in America. 
earlier te e mills were naturally located at wer 
$ ‘ cCcore sulleres ) 
i ( bor n irk is a ( 
‘ if nos ) 
! 
Wwe ‘ 
P , 
_ n1 or pre d , . 
idopted d 
equip] throughout with these motors in e eal ! 
interé ng » note that some of the mginal mo 
el n and giving first-class service 
oO use transmittes e% 
1 ) ( Lin Mi n Columb S. 
}? , Vas sitp ransmitted a ‘ 
erat plar on thre owel na ‘ 





et 
ij [ T t 


1" * 











STALLATION OF SPINNING FRAMES Eat Witt 

INDIVIDUAL Morons 
h Following this came the Pelzer Manufacturing Company’s 
installation where power Was transmitted for approximately tour 
miles at 3.500 volts and stepped down at the mil! to 230 volts 


were both isolated plants. Probably the first commercial 
generating and transmitting project was the Portman Shoals 
plant of the Anderson Water, Light & Power Company, at 
Anderson, S. C. In this plant the power was generated at 


10,000 volts and transmitted at this voltage to the Orr and other 


mills in the 
As thi 


e1ly 


if Anderson, S. C 


advantages of electric-motor drive became mor 


ally recognized other companies were developed for the gener 


Mill Engineer and Architect 





ation and transmission of electric power, and there are now ap 
proximately twelve large companies in the territory, © an 
interlocked network of transmission lines practically covering it 


Presented at the Annual Meeting, New York, December, 1919. of THE 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS All papers are subject 


to 


revision 


s 


[he hydraulic generating plants have an aggrega r 
200,000 kva., and in connection with these piants ar | 
steam auxiliary stations with a capacity of 90,000 


a total de veloped capacity of 650.000 ky 


wh nde veloped water pe wer sites w 
ipacitv of 450,000 hp 

he hydroelectric developments 

) 12 to 580 it. ind iveragine i) , ¢ 
nrs are eing bu ’ some ” 
seasona mM Ir everal Case ’ 
e same st il iT success 

: al T ’ , 








Electric Power Supply of Southern Textile Mills 








Room Wy INDIVIDUAL Mot 1) 
( a ransmission lines a sually designe 
ion a HOU.000 or LO.000 S j ‘ e rri 
steel towers. As a rule, twi r $s are used or 
portant lines For brane oltage t 10,000, 22,000 
10.000 are generally empioved, and the ! Sup] f 
wooden poles All e standars ystems OO } 
so tha ntereone i ‘ el 
nies Is reat cart ( 
t’rie ' 
ink transmissio1 nes It s note 
continuous trunk which ean be interconnected from G 
in the eastern part No Carolina to Nas é 
Tennessee, a aistance by ir l tf 500 1 es na 
ssion line of 720 miles. This is equivalent to ral 
line between Bangor, Maine, and Philadelphia, which would 


the industrial territory lying between thes 


eities, 


There electric 


classes of 


sold in 


are two power 
one known as primary power, which is 
tinuous supply, barring aecidents; the othe 
ary power, is furnished only when there 
the streams to generate it, and when the 


off this class of power, the mill plants are « 
this power locally with prime movers. 

The cotton mills give a steady all-day 
i 


( 
A 


esirable from the central-station standpoint. 


oecurs at the starting hour in the morning 


guaranteed for ¢ 
rs know}? iS Se¢ 
is sufficient water 


powe r compa! \ 


compelled to 


load which is ] 


The maximu 


\\ 


rie 


} 


e 


T 
ii 


is cold. 


This peak is about 10 per cent above normal. 1 
the day the load is practically uniform. 


At the mills the transmitte d nower is Sil; I] ~ rye 
to 550 or 220 its, and at these lower voltages ‘ 
throughout the plant 
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The Proper Balancing of Fuel, Lubricant and Motor 


A Study of the Dilution of Lubricating Oils in Aeronautic and Automobile Engines by the 


Gasoline Mixture and the Resulting Losses of 


By WILLIAM 1} 


Dilution of motor lubricating oil has always existed; this condition 
is caused by the gasoline mixture escaping past the piston rings, with a 


possible secondary cause—drainage of the diluted oil from the cylin- 


der walls. 


In the earlier years of highly volatile gasoline the gas escaping past 


the piston rings did not enter extensively into the body of the lubri- 
cating oil, and while mechanical losses of fuel took place in all 
four- vele engines, this loss did not reflect itself in a problem o} 


dilution. In the past few years, however, due to the heavy end com- 


ponents of the fuel, a larger amount after passing the rings, upon 
condensation, remained in the lubricating oil, thus creating a condi- 
tion of dilution. 

Vot until the period of high-end-point gasoline did the matter of 
juel loss become apparent, and then only in proportion to the amount 
held in solution in the lubricating oil. This condition, which has 
become especially accentuated in the past three or four years, has 
resulted in undue wear upon the engine parts as well as affecting the 
use of fuel, lubricant, and power. 

The purpose of this paper is to call attention to this underlying 
trend in the situation and to suggest a method of application of motor 
It is felt that a true solu- 


tion can be reached only in changes in mechanical equipment of the 


oils to correct some of the present faults. 
engine, and a plea is made for better engine design and greater 


economy in the use of gasoline and lubricating oils. 


URING 1911, in conducting research work in connection 
with the use of fuels 

evlinder automotive engine and in examining the lubricat 
was noticed that the 


various and lubrieant on a four 


ing oils before and after use, it oil drawn 


from the crankease after use had undergone a considerable 
physical change, the most noticeable thing being that the viscosity 
of the oil had been lowered during use until it was only one-half 
The flash 
or ignition point of the used oil was only a third of the original, 
In some cases being lowered from 470 deg. to 150 deg. fahr. Other 
just as remarkable changes had taken place in the gravity and 
cold test of the oil. 

The automotive engineers who made the tests stated they had 


always noted a similar condition in the case of racing cars where, 


or one-quarter as much as the viscosity of the new oil. 


after a hard race, the oil drawn from the engine was as thin as 
water, even when it was cold. 

The 
only reference regarding the lowering of the flash point and lower- 
ing of the body of the oil in automotive engines was found in an 
English paper, which stated that this condition had been noted 
but that no solution had been found. 


Technical records were searched for similar information. 


The matter was then taken 
up with the most prominent automotive manufacturers, the condi- 
tion explained to them, and they were asked if they had noticed 
the changes that had taken place in the lubricant in their engines. 
Practically the only answer was that the oil in these engines had 
worn out and become thin. 

An article prepared by the author and published in June, 1912, 
ascribed the changed condition of the motor lubricant to the 
leakage of gasoline vapor during the compression stroke, re- 
condensation of this vapor in the crankease, absorption by the 
lubrieant, and to a probable slight leakage down the walls of the 
cylinder of unconsumed heavy portions of the fuel which had 
mingled with the lubricant, producing a similar effect. This 
condition has always existed, but has become more pronounced 
and better understood during the last two years. 


Sinclair Ref. Co. Mem.Am.Soc.M.E. 
Presented at a meeting of the Chicago Section of THr AMERICAN So- 
CIETY OF MECHANICAL ENGINEERS, January 23, 1920 
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PARISH, 


Fuel. Power and Lubricant 


CHICAGO, ILL. 


The tremendous growth of the automotive indust! ring the 
st few vears, W the consequent burden placed e ou 
lustry of producing the vast amount of tuel requn as 
rouge bye inbalaneed conditio beeause o 
erease WV onsumption of gasoline—from 15,000,000) bb 
mv ip ‘ 95,000,000 bbl on 1919 
aus sD je to meet demands 01 by ( 
Navy Dep sp cations show that du \ 
ears s have been gradually 
proxu r OU che fahr. end point 1916 to 425 
r. end in 1919. (The end point 
ch the final part « he tuel vaporizes 
There is ample evidence that this increase in the us 
fuels will continue and it follows, therefore, that gas-engine 


designers must so design their engines as to consume 


this less volatile nproduel 
LUBRICATION TESTS ON AN AERONAUTIC ENGIN 
During the war, before writing specifications tor lubricatiug 


oils and fuels for aeronautic and other internal-combustion 
engines, it was necessary to make a complete study ot this subjeet 
in order that the fuel and lubricants could be so balanced that 
their combination in the engine would give the necessary 


lubricating results. These main tests resulted in the specitications 
for Liberty Aero Oil, and had much to do with specilications tor 
aviation gasolines, including domestic, export and hting 
grades. A Hall-Scott aeronautie engine, Type A-7-A, tow 
cylinder, 100 hp., was used for the special fuel tests of the series 
This engine was operated under ideal test conditions, working 
with the same lubricant but with different fuels. 1 hese 
fuels were made especially for the test and wer rom 


the same crude. 

The first fuel tested was made after the German specifications 
for aviation gasoline, and had a gravity of 75.2 deg 
boiling point of 110 deg. fahr. and a final boiling point of 230 
deg. fahr. 


The second fuel tested was made after the French specilications 
and had a gravity of 63.6 deg. B., an initial boiling point of 
140 deg. fahr., and a final boiling point of 292 deg. falu 

The third fuel complied with regular Navy speeifications for 
motor-boat fuel under contract for the year 1917 aad had a gravity 
of 61.3 deg. B., an initial boiling point of 135 deg. fahr. and a 
final boiling point of 385 deg. fahr. To this fuel a so-called 
gasoline energizer was added. This produced a fuel which, while 


it had an imitial boiling point of 135 deg. fahr., had an end point 
of 422 deg. fahr., which in its last distillation range would be 
equivalent to the present-day commercial gasoline. 

The method of conducting the tests was to run the engine con- 
tinuously for five hours under test conditions, every observation 
in connection with the operation being recorded. At the end of 
every hour samples of lubricating oil were drained from the 
lubrication system of the engine and the same amount of new oil 
replaced. These samples were examined by a corps of very ef- 
ficient oil chemists working at the Bureau of Standards, at the oil 
laboratory in Washington Navy Yard, at two commercial labora- 
tories, and at the Naval Experiment Station at Annapolis 

The effect of the four different classes of fuel upon the same 
lubricant is clearly registered in the charts in Figs. 1 and 2. The 
lightest or most volatile fuel shown in test No. 3 caused a lower- 
ing of the viscosity of the lubricating oil during the first hour 
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aes ; — oO INUoUSIN ho ) speer oO! ! 
OL Jl sec trom the original body ot the o . 
: . : . ours oO ‘ 
lhe sample taken at the end of the five-hour period « Pasty ( 
these tests was tested in a distillation flask and the a int ol 
eavy end of the rasoline recovered varied tre UO.) per cel to TESTS \ vc Ion NES 
2 per cent as indicated on the chart in Fic. 3 All of the piys 
( characteristies of the oil, sueh as gravity, flash, fire, SCOSIT\ he following da vere secured tro e examll ion Ot lubr 
pour test, acidity, carbon content, showed a considerabl ange eation conditions of considerable number ears and trucks 
ndieated in Fig. 5 during December, 1919, using commercial gasolin¢ i lubricants 
hig ) Curpol conditions are indicated wi ie] are c¢ i as purchased ll the Ch eago market. In SO! ( Ses e ca ere 
interesting as showing the laboratory variations on four samples new as received from the manutacturer, and in o r « ) 
if the same new oil when taken by the Conradson and the Waters r old and repaired 
carbon test. Particularly interesting is the sample by weig! d In preparat the tests, tl motors ere xh ly 
residue. test No A 1, where practically commerelal is vas cleaned are he eral eases fil ed witl he oO | al é The 
being used in the engine. This heavier carbon residue o1 eposit oils so used eovered a range of commercial mediut ! heavy 
found in the used oil indieates the inereased amount of ecarbor grades as indicated by Government specification : for motor oils 
while using the heavier fuel The ears were allowed to operate in their regular business for 
during which time no particular care was 


being formed in the engine 
The results of the above tests indicate quite clearly that 
exists with even the volatile fuel, but only during certait 


periods of the operation of the engine and under certain 


dilution 


most 
fixed 


periods of ten davs, 


given them other than ordinarily given commercial 
at the end of each two-day period an eight-ounce 





vehicles, but 


was 


San ple 
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drawn trom each crankease and eight ounces of the grade ot oil 
used on that particular motor was put in whenever additional oil 
was necessary. The samples were examined for dilution by meas 
uring all the product that could be distilled from the sample of 
oil under 500 deg. fahr. The viscosity (Saybolt) of the sample 
befor the diluent was taken at 100 deg. fahr. The 
ash test was made in the Conradson carbon apparatus, and after 


removal of 


the carbon had been determined a gas flame was used for burning 
the carbon out of the The ash that remained 
weighed and the percentage taken of the whole sample. 
was made up of 


dish. then 


This ash 
The results of the 


was 


iron, iron oxide and siliea. 
tests are given in Figs. 6, 7 and 8. 

Fig. 6 shows the results on a 345-ton Diamond “ T” Chis 
Vis- 
cosity at the end of ten days was reduced from 345 to 100 see. 
Dilution the tenth day amounted to 19 per cent and ash to 1.62 
per cent. 

Fig. 7 shows the results on a 5-ton Pieree-Arrow truck which 
had run 5205 miles. On July 4, 1919, this motor was completel) 
overhauled, new piston rings being fitted. 


truck. 
was a new car which had not been run previous to this test. 


Viscosity dropped 
from 358 to 90 see. during the first six days, then recovered to 
184 sec. at the end of ten days. Dilution in the case of this truck 
seemed to be very dependent upon weather conditions; at the 
end of the six-day period there was 20.6 per cent of dilution, 
which was reduced to 8 per cent at the end of the ten-day period. 

Fig. 8 shows the results on a 315-ton Packard truck which had 
run 12,551 Overhauled May 5, 1919; new rings fitted. 
(Nore: This truck did not go out of the garage for the first two 
days. Engine, however, was run during this time for a period that 
would be equivalent to five miles’ operation.) The viscosity held 
practically constant for the first two days when the truck was not 
operating in the open. 
in viscosity to 43 sec. 
26.5 per cent. 


miles. 


After the second day there was a drop 
Dilution at the end of the tenth day was 


Cavuse oF DILUTION 


With the present-day fuel and the present-day automotive 
engine, all lubricants change considerably in body within a very 
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Initial Test! Test? Test Test4 


Variations in Viscosity 
Gasoline by Distillation 7 


of Lubricating O 
Fic. 3 


RESULTS OF DISTILLATION TEST OF 


Hour Run 


Qin AFTER FIVveE- 


short operating period, this new body being the result of dilution 
and the dilution coming from the heavy end of the fuel. 

The amount of dilution is influenced, to a great extent, by the 
temperature of the surrounding air, the reason being that the 
colder the engine, the greater the amount of fuel the oil will absorb 
and hold. Conversely, the hotter the air or lubricating oil in the 
engine, the less will be the amount of fuel held in dilution, as all 
the fuel can be distilled off at high temperature. 

In order to see if any of the dilution of a motor oil could be 
caused by decomposition or cracking of the oil by being thrown 
against hot surfaces, tests were made by the author with a com- 
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mercial car operated by pure benzol. From 4 to 8 per cent of 
benzol was distilled from the motor oil after 100-mile runs. After 
the benzol had been removed the oil possessed all of its original 
characteristics. Benzol, 
such by the chemist. 


be determined as 
These benzol tests determined satisfactorily 


wherever found, can 
that dilution was being caused by the fuel, although an odor of 
burned oil indicated some degree of decomposition 

benzol are 
confirmed by the results of a test on a Nash six-cylinder engine 
operated with city gas for 10 hr. 
oil at 100 deg. fahr. was 205 see.; 


The conclusions drawn from the above test with 
The original viscosity of the 
after ten hours’ operation the 
viscosity had inereased to 255 sec., the flash and fire points r 
maining practically the same 
change in the 


there had been no 
oil caused by cracking and reabsorption of the 
lighter products, but that the absence of lighter products allowed 
the oil to become heavier in body. 


Dilution 


showing that 


is caused mainly by leakage 


























past the piston rings 
during the compression stroke. There is a secondary leakage 
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DITIONS IN FouR SAMPLES OF NEW OI 
caused during the suction stroke, where there is a partial separa- 
tion of heavy ends of the fuel from the gas entering the cylinder 
and absorption by the film of oil on the eylinder walls, causing 
some drainage on the lower exposed surfaces during the compres- 
sion stroke. It is doubtful if any drainage or leakage takes place 
during the exhaust stroke or during the power stroke. If we as 
sume that the losses take place during the admission and com- 
pression strokes, we are dealing with one-half of the operating 
period of the engine, and that will give all the opportunity neces- 
sary for the effects that have been noticed to take place. 

Leakage of the gasoline or gasolie mixture is influenced by 
the following mechanical or operation conditiors: 


1 Piston clearance 


bo 


Richness of mixture 


e.5 


Improper ignition 


as 


Operating temperature of motor affected by weather 


5 Body of lubricant or thickness of film on walls of eylinders 
6 Condition of cylinder walls 
7 Condition of piston rings as affecting their all-around 


fit in the grooves and against the cylinder walls 
8 Intermittent operation 


Priming and using the choker when engine 
starting 


is cold in 


10 Choking when overloading 

11 Character of fuel 

12 Carburetor out of adjustment 

13 Vacuum system out of adjustment. 
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Losses CAUSED BY DILUTION 
These losses are of four kinds: 

1 Loss of fuel 
2 Loss of lubrieant 
3. Loss of power 


4 Wear of all parts 
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by the lubricant creeping up 
the first 
the 


erreatel 


the cylinder walls, mainly during 


being later consumed 


the 
irther, there 


stroke, 
combustion chamber. The 
be this loss. K 
due to the present conditlo 
by the 


engine at periods of trom 300 to 800 miles, instead of th 


evele or admission and in 


the 


loss that is 


lighter oil is in body, 


will is another 
of dilution and the attempts made 
» offset it, 


and that is removal of lubricating oil from the 


Llormer 


























periods of double this mileage, this mixture being thrown away 
is 2.0 oss or Po 
& “ 
© 8.0 lhe basie rule 1 lubricatio Sil strated bes 
a: ie === by considering the power necessary to operate a 
0 mae hine composed ol a number ot bearing If 
5 to the machine is lubricated perfectly with oil of 
- the proper IscosILy, the powel e alt a 
ae ‘ s SCOSITY minimum and speed at a maximum, a there 
4 > AT 2/e FAWR . \ : 
| should be practically oO wear on tl wearing 
If, however, an oil of double or t ) the 
‘ \ cositVv 1S used as a iprica ep neces 
! move the machine san eed will 
have to be matenally inerease d f t 
‘ riction of the ip naer 
condition there will be pract ir 
S e surfaces will be kep é i \ 
a iting to rricate the same 1 I 
it is entirely too light or t vork 
ilso require the developme ) ally 
" 4 " & ‘f or ¢ me powe! na AS¢ 
. t T T , ‘ t} xt! hea oil, the resista ep lue 
Navy Mot m e » metallhe or solv riction, o1 | I ults 
? vhiel s, of course ipbra tant 
BiG. 5 CHART OF OLL ANALYSES AND CAKBON CONTENT; EN Ing of the surfaces 
Hari-Scorr, Tyre ATA, No. 3012, 100 Hp 
Loss or Fut 
[his loss is not entirely due to the heavy end of the tuel or to _ Z : . 
the present heavy character ot the fuel, as, irrespective of the 
nature of fuel, whether light and volatile or heavy, there will be ° 
a fuel loss during the compression stroke in a four-cycle engin 
In the ease of heavy end tuel this loss is retlected to a magnified \s 
extent in the dilution effect upon the lubricating oil. In the cas 
of a very much lighter fuel, say one of 72 deg. B., the loss by the 4 
rings during the con pression stroke would be just as pronounced ~ 
in percentage of the amount taken into the eylinder, supposing 
the sealing effect of the lubricant on the piston rings to be a 
ways the same, but the effect would not be as noticeable. duc te 
the lubricant’s inability to absorb and hold the lighter fuel as + 
a diluent at operating temperatures. . ’ 
The amount of fuel lost in this manner is in no way repre 
sented by the amount of dilution found in motor oils, as there oy « 
is a limited point of saturation of a motor oil dependent upon ‘ : 
the condition under which it is operating. The losses which con- § $ 
stantly occur are disposed of by the engine in some other way : : 
than by being entirely absorbed by the lubricant. : 
The loss of fuel by leakage means that all the fuel placed in 
the cylinder is not converted into power “ 
Loss OF AND THROUGH THE LUBRICANT 
The first effect of dilution is upon the viseosity or body of the 
lubricating oil, reducing this body to a point where it cannot be F'6. 6 Viscosrry anp Ditution Tests or O11, 314-Tox Diamont 


considered to be an efficient lubricant for a 
three conditions, which can be stated as: 
1 Loss of lubricant 
2 Loss of power 
3 Wear of the machine 
The first effeet is the wastefulness of the lubricant, as the entire 
loss of lubricating oil in an internal-combustion engine is caused 


motor. This causes 


T” Truck 


The general rule as applicable to automotive engines when con 


sidering the dilution problem is well illustrated by a test on a 


tractor engine using kerosene for fuel where the outp the 
start of the test was 28 b.hp., gradually dropping to 24.5 b.hp. in 
eight hours, indicating a considerable increase in the frictiona} 
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horsepower. The (Saybolt) of the oil at 100 deg. 


fahr. changed from 300 see. at the start to 75 see. at the finish of 


viscosity 


the test, at which time there was 36 per cent of dilution in the oil. 
Temperature of oil in crankcase increased from 98 deg. fahr, at 
start to 135 deg. fahr. at end of run. 

A lubricant actually working in a motor should have a body 
at least equal to that possessed by a new heavy spindle oil (130 
fahr. 


be used in a foreed-feed system where the pressure and constant 


see. viscosity at 100 deg. and an oil of such light body must 


ibnieating 


will make up for its lack of thickness of | 


, under present conditions of operation most 
motor oils when in an engine, in the winter especially, are 


lighter than a lubrication engineer would ever think of 


muel 
applying 
test piece of machinery he would be called upon to 
a 


ich is a light spindle in a textile mill. 


to the ligt 


le lig 
lubricate, w 
p 


A deseription 
made. They 
rotate at about 10,000 r.p.m., and the side pull or pressure aver 
2 lb. The pressure on the bearing side will not be above 
10 lb. per sq. in. The high rotation speed of the spindle tends 
to keep it away from the bearing surface and keep it in the center 
of the bolster. About one ounce of oil is placed im the base of the 
spindle, and this amount is added to every 15 to 45 days. It has 
been proved by the most careful experiments that oil that has a 
viscosity (Saybolt) of less than 60 sec. at 100 deg. fahr. 


allow these spindles to wear perceptibly in a month’s time. 


these spindles will permit comparisons to be 


ages 


will 
The 
oil remaining in the spindle base will become black and contain 
a very considerable proportion of iron and iron oxide. Further, 
the same spindles when lubricated with oil of from 70 to 80 
viscosity do not wear, due to the fact that the 


sec 


; 
oil IS O| 


sufficient 
body to keep the surfaces apart. 
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ARRow TRUCK 


Therefore, the result of the lubrication of an automotive engine 
with a mixture of lubricating oil and heavy ends of the gasoline 
having a viscosity below that required for a textile spindle can 
only result in excessive wear, and this is shown by the ash remain- 
ing from the complete distillation of the sample of mixture taken 
from the motor. 
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WEAR OF MACHINE 


The effect of 


the readings of as! 


poor lubrication is rmdicated to some extent by 


These readings were taken on each sample 

















and represent the total amount of ash in that partieular sample. 
The ash is made up of oxide of iron, other metal, and of silica, 
uv ‘ iv] Vv 4 A v 
r 
a 
a 
; 
¢ > ° 
. rs 
2 
. 
Ki 5S Ss! AND DILuTION Tests oF OL, 3%%-ToN PACKARD 
TRUCK 
he ro 1 oLne!r etal being from natural or unnatural wear 
of the engine, the oxide of iron coming from the water that is 


with the 


been in contact 


dust, 


metal, and the silica coming from roa 


though at the time of the year this particular test was made 


the streets were well covered with snow and but little road dust 


eould be expected to enter the engime through the carbureter or 


breather holes 


The wear of the machine is reflected in repair bills, in the neces- 


sitv tor reboring evlinders and refitting rings when an 


engin 
becomes noisy and when compression is lost 


All of these matters are so well known as not to need explana 


tion. They are largely the result of wear caused by the present 
unbalanced condition of fuel, lubricant and engine 
CON SION AND RECOMMENDATIONS 


As engineers we are now 


faced with a very definite problem 


It is necessary to reconsider the entire problem of the internal 
uel and its effect 
upon the lubricant. There is but little more that the oil industry 


can do in regard to the fuel situation. 


combustion engine on the basis of present day 


Considerable can be done 
in regard to the application of motor oil; that 1s, the selection of 
motor oil for these engines upon some other basis than has gen 
erally been prevalent in the past whereby a motor of any one 
manufacturer was supposed to be properly suited by a certain 
grade of lubricant tor its entire life irrespective of its physical 
condition. Modern 


extent 


lubrication engineering can, to a very con- 
rectify some of the damage done by this old 


system of selecting lubricants, 


siderable 
basing the selection upon more 
scientific or practical grounds, taking into consideration all of the 
factors which surround the problem. 

The entire problem of lubricant, fuel and engine conservation 
can only be solved DY the automotive engineer or designing me- 


chanical engineer providing means and methods whereby the fuel 


(Continued on page 193) 
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Up OF METALS UNDER REPBATED ; : - *s 
STRESSES kM zn \ I 
AERONAUTICS (See Internal-Combustion Engines) to clear up this matter, the author investigates how many grams 
yt water each heat unit Kg@.-calori contained in the air I 
side reg a8 a mixture ol air and water vapor can carr \ 
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<< : Vater and UV.400 = Kg iry air F I f ao®d 
abrasive material known as Aloxite AA, developed by the Car 273 
borundum Company. The main application of the new abrasrve s the degr ituration in per nt: Gq the weig! f 
is expected to be for the grinding of reamers, cutters and smal | yf d st tt temperature 
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lhe echiet structural characteristic of the new abra e is the t sti f ( re ne pi 
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a breal dow hye ibrasive grains in the wheel and the 4? 
. j 
character of the new cutting edges is such as to facilitate an eas 2 
removal of the ground material tmerican Machinist 52, where s the , stea ‘ mp ure the 
no. 3, Jar », 1920, pp. 113-114, 3 figs... d coeffieie! 0.24 t hye ner 4 ° 7 , ant 
ressurt 
I 
DRYING 
: ’ é ( ] 
Drying theory. Most Economical lemperatures, 4 : 
Graphic Determination of Weight of Moist Air 
ON TO THE THEORY OF Drying, E. Hoel Diseus this the author, instead of resorting 0 
Sit ot ost ono ( il tempe rature ind 1 3 ( T reatmer ( } ry? 
degree iratio he r at e out rr o rat; :; 1) 
echamb SCUSS1O ence il! ressur ( ents as ¢o S } S 
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Yost Economical Temperatures. The fact that the highest pos values are taken for the case of 1 « m. of moist air or f su 
sible temperature of air is the most economical in drving is wel a volume that the drv air contained erein would weig l kg 
known (his is due to the fact that the ability of air to hold The tables are computed for the itter case If this con i? tion 
0 cs tl! rritie h more rap dl] tha aoes its pe earried out tor the barometric pressure ) 7 1) mr ‘ u 
ret , the eurves of } y | ire obta 
A good deal less information is available, however, as to th This gives the desired picture s ng the ability of the rt 
temperature at which the air should leave the drying chamber take up moisture as measured by heat content of the air. It 
(Such air is referred to in what follows as “ exhaust air.” As appears that the curves come down at about 15 deg. cent. and 
regards tl atter, the lmpression seems to pre vail that it is of then rise again. the greatest ris y between 30 and 70 d 4 
advantage to have such air leave the drying chamber at the lowes Hence, the least favorable temperatures for drying purposes are 


possible temperature and the highest possible degree of satura located in the region of 15 deg. where the curves are at their 
tion. The assumption as regards the necessity of employing a lowermost points. In this region 1 kg.-calorie of heat contained 
high degree of saturation in order to insure the economic opera in the air will enable the latter to carry off the least amount of 
tion of the drying process is correct, but the assumption as to water. ; 

the necessity of keeping the air at a low temperature rests on at Attention is called also to the fact that Fig. 1 justifies the 


erroneous conception of the character of the process. In order assumption that it is just at the average temperatures prevaili 
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in the summer that the greatest consumption of heat is required by 
nature for the purpose of humidification of the air. From this 
point on, that is, from about 20 deg. cent., the absorption of 
moisture in drying becomes more economical the higher the tem 
perature of the exhaust air is carried, assuming, of course, equal 
In the case of perfectly dried air (¢ = 0 
axis of 


degrees of saturation. 
per cent) the ordinate is zero and the curve reaches the 
The highest location of the curves is at about 1.56 to 
1.54 grams per large calorie. Each ends at its highest 
point, which latter corresponds to a definite state of mixture 
determined in the following When in the 


abscisse, 
eurve 
which is manner. 
weight 


G = 6Ga+ 0.4655 at 
clos 

a partial steam pressure pq reaches the level of the total pressure 

p, that is, when dpa = p, and hence the partial pressure of the 

air p p — dpa = 0, the second member of the right-hand 

disappears; in other words, air disappears from the mixture 


side 


and 
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k'ic. 1 CURVES oF MOISTURE CONTENT IN GRAMS AT VARIOUS It 
GREES OF SATURATION AS FUNCTION OF TEMPERATURE tf 
WHichH CAN BrE CARRIED Over BY 1 CU.M. oO} 
Moist AiR FoR EACH LARGE CALORIE OF 


rHE Heat CONTENT OF THE AIR 


If, at the same 
100 per cent, we are dealing with a state in which the dewpoint is 


only steam is present. time, @ becomes equal to 


reached and this can occur only where the steam 
equal to the total pressure. This point may be called the limit 
dewpoint. When @<1 we can find such a steam pressure pg on 
the basis of the temperature t, so that @paq = p. Thus, with @ 

0.5 the steam pressure = pg is 1520 min. of mercury, at which at 
the barometric pressure of 760 the the air 
entirely out of the mixture. This can happen at 120.6 deg. 
It is obvious that the consumption of heat in the heat car 
rier is at its minimum when the heat carrier consists entirely of 
In Fig. 1 the curve @ = 100 per 
cent at its interpolated continuation constitutes the upper limit 
of the region within which drying is at all possible. Fig. 1 
gives also valuable information as to what degree of saturation is 
economical. When very high degrees of saturation, such 
as 80 or 90 per cent, have been reached a further rise of satura- 
tion does not appear to improve matters very much. On the 
other hand, in the lower regions of saturation, such as 50 or 60 
per cent, the amount of water carried away increases more rapidly 
with the heat consumption. On the whole, the curves of Fig. 1 
would tend to indicate that the economy of the process is the same 
whether we operated with moist air of, say, 40 per cent saturation 
at 78 deg., or 60 per cent saturation at 63 deg., or 80 per cent 
saturation at 54 deg., or perfect saturation at 46 deg.; in all of 
these cases we have to expend 1 kg.-calorie in order to earry off 


pressure 1s 


mm. steam drives 
cent. 


steam and no air is present. 


most 
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13 grams of water. The conditions most easily attainable 
mechanically and still satisfactory from an economic point of 
view would lie, as far as temperature is concerned, between 60 to 
80 deg. cent. and 60 to 80 per cent of saturation, in which ease 
we expend roughly 1 kg.-ealorie of heat to take care of 
of water, which means an expenditure of 0.7 kg.-calorie of heat 
for one gram of water, or 700 kg.-ealories of heat tor 1 kg. of 
water. 

This is very nearly the same as the heat necessary vaporate 
1 kg. of water at atmospherie pressure, which is 640 ke 


to O per cent. 


calories. 
Under this condition the efficiency of drying is clos 
At 100 deg. cent. and 100 per cent, that is 


when the air is 


ke Ww- 


entirely drive n out ot the mixture hy the steam anal the a 











t, Dear + 
lic. 2 CHART FOR COMPUTING THE WEIGHT OF Moist A WHEN 
Its TEMPERATURE AND DEGREE OF SATURATION ARE KNOW? 


point is reached, the end point of the curve shows a consumption 
of 1 kg.-calorie of heat to take care of 1.56 
The correctness of this figure can be proved in the following 
manner. Since 1000 kg.-calories of heat can take care of 1.56 kg. 
of water, to evaporate 1 kg. of water we have to consume 640 kg.- 
calories of heat, which is the value found in steam tables. A 100 
per cent saturation at 100 deg. cent. is, however, unattainable in 
practice, since the drying process would have to operate at an 
efficiency of 100 per cent to make it possible, and such efficiency 
is not attainable. 

Graphical Determination of Weight of Moist Air. As indicated 


gvrams ot water. 
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above, the weight of 1 cu. m. of moist air in kg. may be calculated 
from 
0.465 
K ——__— 


273+ 1 
0.465 
G bd 973 4-1 \p bpa) 
rae & 


Wi 


factor 


represent these equations graphically by taking the first 


from the steam table and multiplying it by the value ot 


the degree of saturation. This is done in Fig. 2 where the we 





of steam Gz is plotted as ordinates from the upper axis of 
abscisse downward, while the temperatures are plotted as abscissa 

\s regards the second factor, both parts of it are reproduced 

0.465 : _— F 
rraphica ; = K+ 18 at zero deg, tahr 0.0017015 
wiv T 

ind at 100 deg., 0.0012454 Any sei * may be selected to pie ! 
eurve and it will be found in Fig. 2 as a practically straig 
or he hottor 

\! ! | pressure } yp dpa, the maximum barometri 
pressure } 760) mm s selected as the length of the rhest 
ordinate and mensured trom the bottom upward, Pa, W I ( 
steau I ire complete saturation or a inction oO re ew 
port curve transterred into the diagram from the st Hies 

isured trom the bottom upward: #7 which is the partia 
pressure of steam dependent on the degree of saturation, is to bi 
found on one of the curves located below the dewpoint eur 
(dh 100 per cent 

Hence, the partial air pressure } dpa is represented by the 
section of the ordinate located between the curve of total pressure 


p (tor 


responding curve dpa, but the value of p 
the coeflicient Ky 


example, barometric pressure of 720 mm.) and the co 


@pa is multiplied by 


corresponding to the given temperature and the 


product, whi is Ay(p dpa), is to be added to the leneth of 
the ordinate @G@q located on the same ordinate t and measured 
from top downward 

The curves in Fig. 2 may be therefore used for a rapid computa- 


tion of the weight of moist air for all eases and for barometric 


pressures up to 760 mm. pressure in C. G. 8S. units. 
Other parts of 
(Beitrag cu 


schrift des 


the article may be abstracted at a later date 
Hohn, Zeit- 

Vereines deutscher Inqenieure, vol. 63, no. 35, August 
30, 1919, pp ) 


des Trockens und Doérrens, E. 


Theorie 


821-826, 5 figs., tp 


ENGINEERING MATERIALS (See also Abrasives) 
OF INTERCRYSTALLINE BRITTLENESS OF COI 
Rawdon and S. C. Langdon. When 


bath of sodium chloride for the purpose of 


A PecuLiar Typt 
Henry S 


heated in a molte 


PER, copper 1s 


cleaning and softening, it has been noticed that the copper becomes 


embrittled Under these conditions the copper 1s more or less 1 


contact with iron or steel, either from a stirring rod, forceps fo 
the the 


yr as cathode would be 


handling the piece o1 pot used to contain salt, and a 


valvanie couple with the copper servi! 


ltormed 


Experiments were made with small rods of coppel and mild 


steel which were made either anode or cathode in a bath of 


molten 
salt and with an e.m.f. of approximately six volts. The brittle- 


the copper rods was compared with untreated material 


ness ol 


by bending the specimens back and forth with one end firmly 
elamped 


The 


the original 


copper rod which was an anode was as tough and soft as 
and required practically the same number of bends 
to cause it to Tracture. 
brittle. 
Microscopic 
ceptibly smoother on the surface than the original material; the 
structure was that of annealed copper. 
rod the crystalline boundaries on the surface are well defined, and 


The eathode copper was found to be very 


examination showed the anode copper to he per 


the intererystalline boundaries for an appreciable depth within 
the metal are made wider. 

The probable explanation of embrittlement of the copper when 
it is made the eathode is that 
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In the cathode copper 


an appreciable amount of metallic 


171 


sodium is formed by the electrolysis which immediately alloys with 


the copper, the attack being selective tow ird the grain boundaries 


forming an alloy layer of uniform thickness upon 
Abstract of Technologic Paner of the Bureau of 


15S, ¢ 


rather than 
the outside. 


Standards, no 


Endurance Diagram as Criterion of Fatigue of Metals 


FATIGUE OF Metaus UNpber Repeati Stress, Herbert | 
Moore Diseussion o itigue Tailure ot ! etals: eriticism of some 
methods of determining it and discussion of a proposed standard 
method of the determination of fatigue resistance, namely, by 
means of an endurance diagram 

The author does ot believe that elastu mit hgures heip i 
inv reliable wa i1dge as to the permissible fatigue stresses 
He lkew does not attach much importance this connection 
to a test consisting In subjecting samples of materials to eon 
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NumacrR OF REPETITIONS BEFORE RUPTURE 


rl > ENDURA) DIAGRAM FOR VARIOUS METALS TESTED UND! 
REPEATED S Ss 

paratively small number of violent bends or twists and measuru 

the amount of the bending or twisting: though he does believe that 


such a test might be of value in testing m: for eranks'iafts, 


in spite of the fact that it does not constitute a reliable index of 


the 


working stress. In the 


material to withstand long-time fatigue unde1 


ability of a 


author’s opinion the best criterion for 


fatigue resistance is found in the endurance diagram, in whic} 
fiber stresses are plotted as ordinates and numbers of repetitions 


ure are plot 
This kind of ean be advantageously) 
plotted on logarithmic cross-section paper, in which 


ssa Kig. 3 shows sever 


to produce lal ted as abse 


such diagrams diagram 
case thi 


plotted points usually fall fairly closely along 
least up to one million repetitions of stress. Th 


straight lines, a 


ordinates of sucl 
a stress endurance diagram show the fatigue strength for any 
given number of repetitions and the slope of the diagram gives 
an index of the relative fatigue-resisting strength for high stresses 
and for low stresses. Some uncertainty exists for the regions 
above four and five millions of repetitions, but this is true for 
all repeated-stress tests. 


A fatigue failure of a machine part may start at some surfac 
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irregularity, especially at a sharp inward-pointing corner, a groove 
or even a deep seratch. Polishing the surface of test specimens 
has been found to greatly increase their resistance to fatigue, 
especially under low stress and long-time tests. Another method 
of increasing resistance to fatigue stresses is by using generous 
fillets at shoulders. (Journal of the Western Society of Engineers, 
vol. 24, no. 6, June 1919, pp. 331-336 (for the paper), and pp. 
336-340 (discussion), 4 figs. in the paper, e7 


Molybdenum in Chrome and Chrome-Nickel Steels 


MOLYBDENUM IN CoMMeERcIAL ALLOY STEEL. Data of an in 
vestigation of these steels published by a commercial organizatior 
Only the most important conclusions are reported here. 


The addition of molybdenum to chrome steel increases the elasti 








mit to a more marked degree than would the further addition 
of chromium. But the brittleness is not only not increased, but 
actually deereased with the addition of molybdenum, the greater 
toughness being shown by the higher elongation and reductior 
0 rea 
In ehrome ickel steel moivbdenum 1s claimed to increase the 
t ness of the material to a considerable extent. 
Data are given on the properties Of a chrome vanadium ste¢ 
with additions of molybdenum up to the one present 
20 
ee See es | = 
of of f oie. Aes ee, as 
P 
*) ga G 
ku { Tne R \TIVE DPROPE! Ss OF NICKEL-CHROME-MOLYBDEN| 


TEMPERATURES AND 


As regards molybdenum in nickel steel, it 1s claimed that its 


addition increases the elastic limit, toughness and ductility, the 
effect being particularly pronounced when the steel is drawn at 
higher temperatures. 

Molybdenum steels as a class permit a wide temperature range 
in which they can be heat-treated without detriment to their 
physical properties. 

In the original article, figures selected from tests on commercial 
tonnages are given to illustrate this point, and it is claimed that, 
despite the extremely wide range in quenching tem: eratures, the 
variation in Tests made within a 
quenching range of as much as 300 deg. fahr. have shown the 
practical uniformity of results. In all steels so tested the content 
of molybdenum varied from 0.25 to 0.40 per cent. 

It is also stated that molybdenum steels are less liable to warp 
in the course of manufacture. 

Of the three grades of chrome-molybdenum steels, the one of 
medium-carbon content is probably the most important commer- 
cially, as it is used for parts in automotive equipment such as 
erankshafts, connecting rods, front axles, ete. Tests on approxi- 
mately 4000 finished crankshafts forged from this type of steel 
showed the average properties of the metal to be as given in 


Table 1. 


physieal properties is slight. 


LIEAT-TREATMENT 


THe JOURNAL 











Am.Soc. M.E. 
TABLE 1 

Carbon Mar ~ Chromium Silicon Molybdenum 

0.25-0.32 | 0.71-0.7 0.45-1.04 0.11-0.22 0.32-0.46 
| On finished crankshaft) 

Elastic I } gat Red. of Area Brinell 

Limit Streng Per Cent Per Cent Hardness 

1.70 19,9 7.7 61.8 04 
For spring steel, the type in Table 2 is said to have been found 


quite serviceable. This steel is in use on the Fifth Avenue buses 


ol New York. 


rABLI 





NICKEI 


STEEL (LEFT) AND A MOLYBDENUM STEEI ‘rT VARIOUS 


CONDITIONS 


Chrome-nickel-molybdenum steel was used on Liberty 


erankshafts, and Table 3 gives the results of tests made by a 
eomimne reial compal \. 
ABLI 
( Mr s Cr | N I 
0.236 } ( 08 74 8 2 
Elasti ; 1 I ngation | Red Area | 
Limit Str Per ( t | J ( | z B l 
ome 8 8) wi 1) ‘ ‘ 
The crankshafts were treated as follows: Forged and then 


twisted through the required angle; shaft is then annealed at 1600 
1650 deg. fahr. to relieve strains. Time at heat is about 1% hr 
Cooled in air. Heated in an electric furnace to 1475 deg. fahr., 
held 4% hr. and quenched in water. Drawn at 1150 for 2 hr. 


Cooled in air and straightened before the temperature has reached 
800 deg. fahr. 

Fig. 4 is of 
nickel-chrome-molybdenum steel (left) and a nickel-molybdenum 
steel (right) at various temperatures and heat-treatment condi- 
tions. 


interest, as it vives the relative properties of a 














MARCH 
1920 MECHANICAI 


Molybdenum may be introduced into steel either as a ferrealloy 
or in the form of calcium molybdate. One of the large deposits 
of molybdenum in the form of molybdenum sulphide is located in 
this country at Climax, Colo., and is owned by the Climax 


Molybdenum Company (“ Molybdenum Commercial Steels, 
published by the Climax Molybdenum Co., abstracted through 
Tron lge, vol. 105, no. 6, Feb. 5, 1920, pp. 407-409, 3 figs., ep 
DEVELOPMENTS IN SOME OF THE Rarer Ferroau.oys. The fol 
lowing extracts regarding some of the recent developments in the 
more uncommon ferroalloys are taken from British sources 
Ferromolybdenum. During the last couple of years the Cana- 
dian Imperial Munitions Board have produced 100,000 lb. of 70 


. 


per cent ferromolybdenum by the direct sm 
econeentrate at the works of the Tivani Electric Steel ( Belle 
ville, Ont, Vertical cylindrical furnaces of the single-p!| type 
are employed, requiring 3000 to 4500 amperes at 50 volts per 


furnace Kach consists of an iron shell, lined with r« ck, 
firebri 9 11ea brick, and carbon In suceession, alc ré l ron a 
conerete foundation The lower electrode consist vater 
cooled bronze or copper block, trom which iron rods pr I 
ward into the furnace bottom, and the upper elect 
gray 0 rb ror he pl i ot 7 ( 
fro entrate cor MeS. 75 and | f 
charge co of cones ite 100, lime 120. « e 10 scrap 
Slet 9 ) ( I ce is tapped every 4 hi ! ity 4 
1050 oy per 24 hr. During the tw ears t 
plant vas operated for the production of ferromolvbdenur Cor 
taining Mo 70, S 0.4, and C 4 per cent, the average 
ot the produet was Mo 70.43, S 0.38, and C 3.56 per 
lerrouranium | p to the present time the use ol ura il 

steel manufacture is not very fully developed or understoo: The 
abundance of sodium uranate (Na,U,O,), a by-product from the 
extraction of radium and vanadium from ecarnotite, provides the 
material from which the oxides are produced. The alloy is made 
ny recte tne o aes with carpo according t¢ thie ne 
eq , then 1 ! with io! 

UO. + 2C =U+2C0 3U0, + 5C U + U,C, + 2CO 

UO 8 4 | SCO U.O. l1¢ U U.C, SCO 

he allo suallv co ins trom 25 to 35 per eent of uranium 

and under the microscope the uranium seems to be present, as 


the double carbide of iron and uranium, Fe.C.U.C,. as a eutectic 
mixture of iron and carbon. It has been claimed that 0.5 per 
cent of uranium will replace several per cent of tungsten in tool 
steel, and the alloy is being used in making ternary uranium and 


quaternary uranium-tungsten steels 


ler rconium and lerroboron. Ferrozirconium is one of the 
latest of the ferroallovs to come into us: It is made b the 
reduction of zirconia, with aluminum, by the thermit process, t 


the element and then alloyed with iron. In Great Britain a 20 


per cent 


errozirconium has been used to some extent in the plac 
ot terrotitanium 

lerroboron can be made by the reduction of a mixture of boron 
“nace Not 
much is known about this alloy, but experiments in France have 
shown that a very strong and tough steel can be made by using 


from 05 per eent to 2 per eent of boron 


oxide and iron oxide with carbon in the eleetrie fur 


} 


Ferroaluminum, Ferroaluminum has been largely replaced 
recent vears by the metal aluminum, but it is suggested that a 
revival of its use would be desirable. It ean be made by mixing 
scrap iron or iron ore with bauxite and reducing materia It 
formerly contained from 10 per cent to 20 per cent aluminum 
but reeent suecess in the production of ferroallovs indicates that 
a 50 per cent alloy could be produced. Aluminum is seven times 
as powerful as silicon and 28 times as strong as manganese in 
action upon the oxygen dissolved in steel, so that from one oune 
to one pound of aluminum is sufficient to deoxidize a ton of steel 

The Iron Age, vol, 105, no. 7, February 12, 1920, p. 484, 
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American die-casting industry. thi 


machines, metals used and methods. 


he article brings out such recent developments 


ing industry as casting of parts in metals 
ature s arious bronzes ans Tass 
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,AS PRODUCERS (See Motor-Car Engineering) 
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Bureau of Standards Tests of Various Gasoline 
Benzol Mixtures 


ISCUSSING e power < racteristies ol 
} tests ‘ ‘ ‘ l lat abo! TY 
ind associated orgal itions 


arious 


he B l! 


W 


ure 
eis on 
i 0 » 
James 


Motor- 


s and 


er, ord presents data ol 
tests of nine es O isolines compared in turn with standard 
rasoline as a reference fuel 

Two of the fuels were repre e American str ht-rur 
rasolines closely complying w the specifications for export 
gasoline, <A third followed clos pecification or fighting 
rasoline, wl wo others wer r ons of the fighting 
rasolin« These were orted fro rane Two gasolines 
represented tl rage motor-car gasolines as sold by automobile 

ng stations, one I these being o e! oO! n and the ther 
a California gasoline [ se Lue re tested quite thorou \ 
and among the properties the following were determined 
Distillation curves, mean volatility, heat of combustion. critica 
solution temperature, chemical composition and magnet optic 
rotatory powe! e 

The reason of this latter test was as follows In determining 
the properties of various organie mixtures been found that 
the presence considerable proportions of compounds of tl 
mM LC TiC rou} li i tendeney to inerease the rotation of the niane 
ol polar ) hen a beam of monochromatr lig I passed 

ro 1 the ib nee i stro ! rneti elk Ihe pre Ce 
ot the benzene group has bee thought bv some to he ‘ a 
with inereased engine power Thus, it was 1 eonc ib 
hypothesis that the magnetic rotation might prov i co nt 
indicator of the power-producing ability of the Le \ 
worth while nding out, especial s tl propel } 
gasolines could be measured very rapidly. Actual ( I 
connector between the magneto-optie rotatory rm e! " 
engine performance of a gasoline was proved 

The tests on the whole have indieated that when the 1 cessary 
earburetion changes have been made to suit each fuel. the dif 
ference in power-producing qualities of the var s vas es ¥ 
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quite slight and the extreme difference was of the order of the 
magnitude of 5 per cent, which, considering the permissible 
variation in this kind of work, is very little. 

The paper by E. W. Roberts discusses the power characteristies 
of Sumatra and Borneo gasolines. It appears that the sample 
of Sumatra gasoline tested develops slightly more horsepower than 
American standard export aviation gasoline, while the sample of 
Borneo gasoline develops slightly less horsepower. Fractional 
distillation shows a lower volatility for the sample of Borneo 
gasoline than for the sample of Sumatra. 

The fuel economy with Sumatra gasoline was higher than with 
American export aviation gasoline except at the highest altitudes. 
The fuel economy of the Borneo gasoline may be said to have 
averaged about the same as that of American export aviation 
gasoline. 

As regards the method of working up data, one feature of the 
lines of horsepower plotted against .barometric pressure was 
particularly helpful. It was found that the intercepts of these 
lines on the axis of zero pressure were quite evenly spaced. For 
example, in the equation of the line 

yj ar —_ b 


wherein y = horsepower, and 2 barometric pressure in em. of 


Altitude in Feet. 
00 650 = 43900 


HORSEPOWER -ALTITUDE 
LINES 


HISPANO-SU/ZA ENGINE 
8CYL, 15OW.P. 
CLAVOLL CARBURETER, 
HANO ADJUSTMENT. 
High Cornpression Rotio+5.3 
Symbols. X = x———————_* 
26/(Sumetrra) o— ———oO 
262(8o0rneo) @-------- -2 
COPTH A, me «me os a ee 


Horsepower Corrected to 0°C 





4 
g & a 


4“ 
Berometric Pressure (Cm of 19j 


Fig. 5 DATA oF TESTS ON SUMATRA AND BORNEO GASOLINES AT 


THE BUREAU OF STANDARDS 
* 


mercury, the values of b inereased by even increments for even 
increments of speed. The value of b is a function of the friction 
horsepower at that particular speed. Since the friction horse- 
power is entirely independent of the fuel employed, the values of 
b should be the same for each speed regardless of the fuel. Rough- 
ly estimating the equations of the various lines from the highest 
and the lowest horsepowers in each case showed that the values of 
b were approximately the same for all fuels. Plotting these values 
of b against speed and drawing an average line through these 
points gave the final values which were employed for the lines of 
Fig. 5. 

The power characteristics of 20 per cent benzol mixture were 
also investigated by E. W. Roberts, the fuel consisting of benzol 
and gasoline. From the results of these tests the following con- 
clusions have been drawn: This mixture shows very little gain 
in power as compared with aviation gasoline (export) at the 


lower altitudes and the lower speeds. There is very little gain in 
horsepower below 10,000 ft. Above this altitude, and at high 
engine speeds, the engine shows considerable gain in power, which 
at 29,300 ft. and 2100 r.p.m. is 5.8 per cent. 

While the methods of measuring fuel consumption were not 
entirely satisfactory, the fuel consumption of the 20 per cent 
benzol mixture appears to be about 4 per cent greater than X, 
at speeds and powers where it gives its best performance. 
(National Advisory Committee for Aeronautics Report no. 47, 
preprint from 4th annual report, 35 pp., numerous curves, ¢A) 


Neptune Diesel Engine: Novel Scavenging Valve 
\rrangement 


British Digset Enaine. Deseription of the Neptune Diesel 
engine built by Swan Hunter and Wigham Richardson, know: 
as the constructors of the Mauretania. 

The new engine is based essentially upon the Polar motor of 
the Atlas Diesel Engine Company of Stockholm, but embodies 
several new features. It operates on the two-stroke-cycle single 
acting principle, but there is one scavenging pump for each work 
ing cylinder arranged directly below it; air at atmospheric pres 
sure is drawn into it on the up stroke and compressed to about 
3 lb. per sq. in. on the down stroke. The control of the air ad 
mission and its discharge into a scavenging trunk C, Fig. 6, is ef 
fected by means ot the valve .1, which is actuated from the ean 
shaft by means of an eecentrie and vertical link. From the sea 
enging trunks © and 2D, whieh act as reservoirs, the scavenging 
air enters the working evlinders through ports at the bottom when 


these are uncovered bv the piston on its downward stroke, the top 
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Fic. 6 Cross-Section or 1500-Hp. NepruNE MARINE OI ENGINE 


of the piston being shaped in a special manner to help in the 
effective admission of the seavenging air. and discharge of the 
exhaust gases. 

The piston valve A in combination with a change valve (not 
shown, but located back of A) serves another purpose. The 
scavenging cylinders are here used for starting purposes, com 
pressed air at the low pressure of 100 to 150 lb. per sq. in. being 
admitted below the scavenging piston through the change valve 
and the piston valve A. 

This indicates the object of the change valves. On starting 
up, these valves are placed in such a position that the admission 
pipe to the atmosphere is closed, but open to the eompressed-air 
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supply, so that compressed air passes through the piston valve 


A into the seavenging cylinders. 


The change valves are of the rotary type and are operated by 
means of a lever trom the control station so that rting up 
compressed air 1s admitted unt 1 the engine fire " vhieb the 
valves are immediate changed over to allow be draw 
into the ecavenging eylinder ror rhe | {) yne 
valve, the fuel-admission valve, is required ler cover 
is scavenging takes place through ports 

| e scavenging cy inde rs, by the wav, are ny t east 
iron columns a he front and by vertica at tme 
back, with diagonal columns to provide stil \ pair of 

ul rr a pair of cylinders which per ! undard 
ization in 4-, 6- and 8-evlinder models 

A 6- nder engine, 18-in. diameter and 3 I running 
at 115 rp cle ps 1500 hp. Inter) / 
meer? 9, no. 1, Jan. 1920, pp. 29-32, 2 
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MACHINE TOOLS 
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The writer assumes that the 


proper miniumum speed a and 
maximum speed 6b for the given tool are given and that the total 
number of speeds desired n is also known. 
the various speeds in the following manner. 
Let » total steps or intervals between total num! 
f ratio of one step or factor wherewith to mul 
, end 


speed, and 


speed to obtain the next higher 
d = number of steps in cone pulley. 


f 


Algebraically expressed, the various speeds therefore form the 
following series: 
a, af, af’, af’, af* er ee 


The last or fastest speed 1s expressed by both 


s 


.af®” af' 


afn-1 b, 
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By multiplying the slowest speed a b factor f ybta 
the second speed and so on through hole t 

As al ) er } yf 
obt i ned ) ( 1) ( 4 a 
eitner 1) ‘ I ‘ t | p 
reared | ‘ 4 I 
racio y 

A ng ple } 
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MARINE ENGINEERING 


Technical and 


Mechanical Stoking Aboard Ship, Its 


conomic Aspects 


MecuanicaL Stokers Apoarp Sup, Charles H. Bromley. 


Progr s ot the appheation ot mechanical stoking aboard ship. 
It is claimed that the introduction of oil f holds back therr 
wider adoption at present The adoption of mechanical-stoker 


feed aboard ship is clearly related to the introduction thereon of 


the water-tube boiler, and this latter is opposed in some quarters 


inferiority to the Seoteh boiler in 


beeause of its alleged respect 
to reliability. 

The author points out, however, that the experience of American 
war vessels and the vessels of the Em« regency Fleet ¢ orporation 
has shown that when properly handled the water-tube boiler is 


highly reliable and instances are given to prove this contention. 
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Fig. 7 shows an installation of Riley multiple-retort underteed 
stokers such as carried out by the Erith Engineering Company 
In this ease it has been adapted to the Babcock & 
Wilcox-type cross-drum water-tube boiler built with tubes 14 ft. 
long, and the boilers are installed athwart ship. 

Owing to the moderate continuous load very high combustion 


of London. 


charges are not required, the long-pattern stoker operating at 
comparatively low combustion rates. The stoker, of course, cleans 
itself of ash; the coal is mechanically handled, making on ship- 
board an installation closely similar to a modern stationary steam 
plant. Furthermore, the equipment does not occupy as mue! 
space as the usually installed Scotch boiler of equivalent steam 
ing capacity, and the weight is much less also, 

The Emergency F leet Corporation tollows a somewhat different 
The characteristic 
feature of this type of installation is the baffling found by ex 
periment with the assistance of the Bureau of Mines and claimed 
to enable getting the most heat out of the flue gases and into the 
boilers. 


line of design, as one can see from Fig. 8. 


Here also plenty of room is provided for ash deposit and 
removal at the refuse end of the stokers (the coal-handling 
machinery is not shown). 

These boilers are very much lighter for a given steaming 
capacity than the Scotch. The Heine boiler of 3100 sq. ft. heating 
surface, 225 lb. pressure, hand-fired, without grates but inclusive 
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Fic. 8 GENERAL LAyour ror Water-Tuse BorLeR AND RILEY 
MULTIPtE-RETORT STOKER FOR SHIPS OF EMERGENCY FLEE! 
CORPORATION 


of water, weighs 60 tons. The Scotch of 3032 sq. ft., 220 Ib. 
pressure, weighs dry 68.48 tons and requires 29.62 tons of water, 
making a total of 98 tons, as against 60 tons for the water-tube. 
The 8000- to 10,000-ton ships of 11 knots speed need three such 
boilers. The saving in weight alone per ship is_ therefore 
appreciable. 

While the mechanics of the application of mechanical stokers 
aboard ship has been fully developed by the engineers of the 
Emergency Fleet Corporation, the stokers will not be applied to 
the ships owing to the low price of fuel oil to the corporation. 
It is now somewhere in the neighborhood of 24 cents a gallon, 
which puts coal out of the running. During the war, however, 
the Government had to pay from 7 to 9 cents per gallon of oil 
and it is now believed that the present low price will stay very 
long. 


tHe JOURNAL 
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The navies of the world will use oil regardless of price. So, 
too, will fast passenger ships. It is believed by many that there 
is not enough oil to warrant its wide use in the merchant marine 
for many years, although within recent weeks rich oil finds are 
reported from Colombia. Just now American coal is selling in 
Italy for $36 a ton. The freight rate is $22. So it is not bad 
business now to use oil-burning ships in the coal trade to Europe. 
Yes, the mechanical stoker for ships is here, and when oil again 
becomes high-priced or its supply alarmingly diminished, it will 
come into its own. (Power, vol. 51, no. 3, Jan. 20, 1920, pp. 86-89, 
8 tigs., dq) 


MILITARY ENGINEERING (See Testing and Measure- 


ments }) 


MOTOR-CAR ENGINEERING 


Smith Gas Producer 
Propucer Gas vor Moror Venicies, D. J. Smith General 
discussion of the advantages and disadvantages of the use ot 
producer vas tor motor vehicles, followed by a deseription ot 
some attempts to do it on a practical scale—among others, thos 
made by the author of the paper himself. 

In the opinion of the author the ordinary producer is larger 
and heavier than it might be, and one of the reasons for this eor 
dition is that a very deep fuel bed is employed. To get away from 
this excessive weight the author resorted to the use of a thin bed 
of fuel which made it necessary to maintain two things: (1) a 
regular feed of fuel in small, measured quantities, and (2) con 
tinuous agitation of the whole fuel bed in order that no ehannels 
or holes in the fire might oeeur, and that all ash might be cor 
stantly sifted out and the fuel bed kept light and porous to giv 
easy passage to the air and water vapor through it. In the pro 
ducer used by the author the depth of the furnace chamber was 
approximately 12 in., the depth of fire being only 6 in., and it is 
stated that a producer with such a thin bed of fuel works very low, 
and that of anthracite, semi-anthracite and hard, non-eaking steam 
coal only dust is found in the serubber. 

The feed and grate mechanism were driven by the engine o! 
the vehicle, and a mechanical ash discharge was also added. This 
enabled a further reduction in the size of the producer by doing 
away with the necessity of providing an ashpan large enough to 
contain the ash formed during some hours’ running. 

As great flexibility in the operation of the producer was ck 
sired, it was found that water could not be fed directly to the fire 
which made it necessary to feed it as steam, and further, in order 
to keep the quality of the gas constant, the air passing to the 
producer had to be used as a regulating medium for the stean 
supply. A small vaporizer or boiler was therefore fitted to th 
producer heated by radiation through the fire and the passage of 
yas through a channel formed in it. (Figs. 9 and 10.) 

The effect of varying level in the vaporizer due to the rolling 
of the vehicle on an uneven road was overeome by a device de 
seribed in the original paper. 

The producer as shown in Figs 9 and 10 was controlled only by 
the speed of the engine. A throttle was fitted to the air inlet to 
the vaporizer through which all air admitted to the producer had 
to pass. This throttle was coupled to the engine throttle, so that 
as the engine throttle was opened the throttle on the air inlet was 
partially closed. The result of this was to lower the boiling point 
of the water in the vaporizer, which then gave off steam freely 
owing to the drop in atmospheric pressure or slight vacuum to 
which it is subjected. 

In addition to this, however, it was necessary to regulate the 
action of the producer also by the load on the engine, which was 
done by means of an arrangement in which the stroke of the fuel- 
feed device and that of the water pump were varied. 

As regards the question of scrubbing, the device shown in Fig. 
11 is claimed to have solved the problem of making it automatie. 
This device is in three sections: (1) the feed heater; (2) the cool 
ing tubes; (3) the filter tubes. 
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The gas trom the producer enters the top header at the left- 

hand end and passes down the internal tube of the feed heater, 

which at the lower end is econed, and this tends to increase the 
velocity of the gas. The gas then expands into a settling chamber 


or pot, and in doing so drops a very large percentage of dust in 


suspension. It then leaves the settling chamber by an annular 
passage and passes up and down two or more banks of cooling 
tubes. In these tubes and the headers more dust Is deposited 
Finally, the gas passes up two or more larve-diamete) ibes, 


which are fitted with fine-gauze filters of conical shape and filter 
litting the bore of the tube at the lower end; to this a cross-handlk 


s attached, which allows the tilter to be easily withdrawn through 





the door in the top header An arrangement is also provided 
whereby any filter can be closed off and withdrawn for cleaning 
Furl let 
2. Adjustabl ! ‘ 
gear 
3. Fuel feed 
3a. Friction drive for feed va 


3+. Handle for ind 





46. Handle 


5. Water pum; 
6. Main « 


from engin 





7. Totally enclosed and 
lubricated 





underside of the fire 


9. Air supply pipe tr 
to vaporiser. 


10. Fire bars, alternate 
at alternate ends, the free 


by cams on revolving shafts. 


11. One of the cams for 


fire-bars. 


12. Diagrammatic arr 
ducer and scrubber 
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Fics 


ARRANGEMENT OF 


vithout stopping the action of the producer, but this is not likely 
be required for vehicle work. The gas on leaving the filters 
clean enough for all practical purposes and carries no mor 
ar inlet of 
The cleaning of the filter is simple and only 
minutes. 


dust than is drawn into the a earbureter when the 


roads are dusty. 

takes two or thre The doors are opened, the gauz 
liters withdrawn and water is poured in at the top doors and 
all dust washed out: the gauze filters are then shaken and r 
placed. The water from the feed pump on the producer enters 
the feed heater at the bottom opening and leaves at the top of 
the vaporizer. This cools the gas considerably, and also recovers 


much valuable heat which would otherwise be lost. The combined 


tion of feed valy 
\ 

(Note that the position of the handle ind 

eates the location of th ed aperture 

j 
4. Ash discharg aly t 
f 
4a. Friction drive for ash discharg al k 


for ash lischarge 
(Similar to that on fuel feed valve 


perating gear shaft dr 


contunuocusiy 
driving gear for the 


discharge 


camshafts thes also «driv 
pump, fuel feed valve and ash 
val ve 

& Pipe conveying steam 


and air to the 


ym interior of jacket 


Sections pivoted 
ends 
vibrated section by section and successively 


vibrating the 


angemer 
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feed heater and filter is very small and can be easily accommo- 
dated on the the 
Many other forms of filters will, no doubt, be possible, but the 
author thinks it will be difficult to 


meets the requirements and is of less weight and size 


dashboard on sacle opposite to the producer 


evolve a design whiel it onee 


The material found in the filter is merely the fuel dust, whiel 
Is quile drv and clean, and no trace ot any tarry substances kely 
to cause trouble with the engine has ever been found 

The mixing valves and refractory lining of the producer are 
described in some detail. As regards the weight of the producer, 
it is stated that the plant which has a grate 12 in. in diameter 
equivalent to 50 hp., weighs with its connections approximate! 
75 ewt. (308 lb.), corresponding to a weight of 6 lb. per hp.. 
notwithstanding the fact that east iron was used throughout I"} 
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of pre 
Water Pump. 
Delivery to 
Feed Heater. 
rHE SMITH PORTABLE GAS-PRODUCER PLAN’ 
does not inelude, of course, the weight of the engme itself, but 
only that of the producer and its appurtenances 
As regards the engine design, the author states that the eor 
ventional gasoline engine is entirely unsuitable for use with pro 


dueer fas. \\ tuel large 
running engine could be used with approximately the same elar 


engine. A 


halt compression device Is essential, as a pre ssure ot 120 lo 


ith such a cheap comparatively slow 


wit! ib 


150 


acteristics as a stationary higher compression 


lb. gage would be necessary to obtain a fair economy wit! pro 


dueer gas. The author recommends, for example, an engine such 
as the four-cylinder stationary type, 6% in. diameter by 71% in. 


stroke, running at 600 r.p.m. 
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As regards fuels, the author tested anthracite, semi-anthracite, 
coke, chareoal, peat, corneobs and straw, all of these fuels proving 
satistactory under certain conditions. 

In an editorial article on page 85 of Engineering for January 
16, 1920, attention is ealled to the fact that in the paper no in- 
formation is given as to the degree of reliability to be expected 
rom the system described by Mr. Smith, a point which would 


be OL i 


erest to prospective users, ¢ specially it they had had expe- 




















Water Trough CJ] 
\ 


ig. 11 Scrurrer ror THE SmitH GAs-Prepucer PLANT 


rience with stationary producer plants. (Paper read before the 
Institution of Automobile Engineers, Jan. 8, 1920, abstracted 
through The Automobile Engineer, vol. 10, no. 134, January 1920, 
pp. 22-32, 9 figs., and Engineering, vol. 109, nos. 2819 and 2820, 
Jan. 9 and 16, 1920, pp. 59-64 and 92-95, 9 figs., dA) 


Single-Sleeve Duplicated-Piston V-Type Motor 


DupLEX CaR AND EnGtne. Description of a light British ear 
with an unusual type of engine. 

The Duplex motor, Fig 12, is of the single-sleeve duplieated- 
piston type with the pistons running in conjointly twinned eylin- 
ders, and consists of a detachable headed monoblock of 8 cylinders 
of only 56 mm. (2.20 in.) bore by 75 mm. (2.95 in.) stroke. 

The ports, inlet and exhaust are cut half around the outer side 
of each eylinder and are opened and closed by erankshafts through 
tiny connecting rods attaching to lugs at the bases of the sleeves 
(Fig. 13). These sleeves, which are of east iron, carry three rings 
each, the top one wider than the other two, and as the ports are 
5/16 in. deep on the exhaust side and 14 in. deep on the inlet, the 
construction gives a large valve area with a comparatively slight 
sleeve motion (1% in.). 

The pistons carry their three rings in the middle of their trunks 
and the gudgeons are rather lower than usual, because of the con- 
nection in each pair to a common erankpin on the short four-throw 
crankshaft. 

The crankshaft is mounted at the ends only in two roller bear- 
ings, the rollers being hollow to enable them to be link-caged and 
distanced somewhat like the rollers in a chain. The sleeve shafts, 


on the other hand, are mounted in long plain bearings with bolt 
thrusts at the end and drive is by helical gearing from the front 
end of the crankshaft. The sleeve shaft also carries an eccentric 
actuating a horizontal piston pump internally spring-loaded, 
which draws oil from a large deep rearward sump by way of a 
non-return ball val) right-hand side of Fig. 13) and delivers it 
downward agaip to a gallery lead in the easting for distributior 
to four transverse troughs from which dippers on the big ends 
effect splash lubrication to all interior surfaces. 

It is claimed that this design permits obtaining rather inte: 


esting physieal results; namely, a eylinder capacity of ap 
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Fic. 12 Dupiex Sieeve-VALve Moror, Plan View witu IT 
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Fic. 18 DupLex SLeeve-VALVE Motor, SECTIONAL END View 1 
rie FRON1 


proximately 80 mm. (3.15 in.) by 75 mm. (2.95 in.) halved 
area so as to produce a simultaneous effort under the mediu 
long stroke or “ internal combustion ” conditions of 56 mm. (2 
in.) by 75 mm. (2.95 in.). It is claimed that in this manner 
the capacity of the short-stroke type is obtained for sustain 
high speed without its extravagance and jerky inflexibility at | 
and medium speeds. In fact, it is claimed that a motor is o 
tained in which the power curve is practically a straight line fro: 
the rated 10 hp. at 1000 r.p.m. up to 33 hp. at 3000 r.p.m. 


Rea een 
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dollar. extremely high altitudes provided t rases were elect rom the 
character of the load earried has a marked influence o1 rocket at a hich velocity and also provided that 1 t of the 
int efficiency since a fluctuating load and a load with sharp rocket consisted of propellant materia 
and low load factor require more eoal than an equally The reason for this is, namely, that the velocit nters in th 


vy load or a load with a high load factor. The load condi expression for the initial mass as an exponent, so that if th 
ns must therefore be known in order to compare the per velocity of the ejected gases be increased fivefold, the initial ma 


mance of the two plants, and these are best indicated by the necessary to reach the given height will be reduced to the fift 
ratio of the average load to the maximum load for the same root of that required for the lesser velocity. 
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The solution of the problem of constructing a rocket of reason 
able dimensions to reach extremely high altitudes necessitated 


the determination of the extent to which efficiency could be 


carried in a rocket of new design. The term etliciency as applied 
to rockets means the ratio of kinetie energy of the exploded gase= 
to the heat energy of the powder, the kinetic energy itself being 


caleulated from the average velocity of ejection—obtained i 


direetly by observations on the reeoil of the rotors. 

Tests have shown that the powder used in an ordinary rocket 
constitutes only a very small fraction of the total mass and the 
efficiency of the rocket is as low as 2 per cent. Experiments 
were performed with the object of increasing the averag 
elocity of ejection of the gases, Charges ot dense smokeless 
powder were fired in steel chambers provided with smooth tapered 


nozzles, the objeet of which was to obtain the work of expansion 


of the gases, much as is done in the DeLaval steam turbine. The 


efliaenmes and velocities obtained in this way were very high, 


the highest efficiency being over 64 per cent and the highest aver 
age velocity of ejection being slightly under 8000 ft. per see 
Moreover, these velocities were proved to be real velocities and 
nol merely effects due to rexetion against the air resulting from 
firing the same steel chambers in) vaeuum and observing the 
recol 

Since, however, a hea 


rocket, 


vy steel chamber could not be used in a 
reloading mechanism was designed in which successive 
charges were fired in the same chamber of light weight and small 
mass, so that most of the mass of the rocket could consist of 
propellant 


‘ AnDOVeE 


Regarding the heights that could be reaehed by 1 


method, it would appear that a mass of 1 Ib. could be elevated 
to altitudes of 35, 72 and 232 miles by employing initial masse 
of trom 3.6 to 12.6, from 5.1 to 24.3 and 9.8 to 89.6 Ib.. re spect 


ively, which 1s only a very small fraction indeed of what the 


initial masses would have to be in order to raise to the same 


eights a rocket of the Costen ship type. 

11 the course of the investigation several interesting methods 
we developed for deducting and measuring gaseous rebound 
one to measure the foree of the rebound, and another, calle 
‘impulse motors,” for measuring the magnitude per unit 


produced by the rebound in gases. 


aurea 


\mong other things is diseussed the question of calculating 

ininimum mass required to raise 1 lb. to an infinite altiude. 
The meaning of this term is as follows: Theoretically a mass 
projected from the surface of the earth with a velocity of 6.95 
miles per see, would, neglecting air resistance, reach an infinite 
distance after an infinite time, which in ordinary language 
means that it would never return to the earth. Actually, such 
a mass would not reach an infinite distance, but would come 
indev the gravitational influence of some other heavenly body 
and follow the course prescribed by the resultant between 
two forces acting upon it. 

The construction of a rocket that would pass the sphere ot 
gravitational attraction of the earth does not appear to present 
insuperable difficulties, the main difficulty lying in the finding of 
means of proving that such extreme altitudes as would be con 
sidered in this case had been reached. The only reliable pro 
cedure would be to send the smallest mass of flash powder pos 
sible to the dark surface of the moon when in conjunction in 
such a way that it would be ignited on impact. The light would 
then be visible in a powerful telescope. 

Mathematical computations have shown that with the telescope 
of 1 ft. aperture a mass of flash powder of about a dozen pounds 
exploded on the surface of the moon would be very clearly 
ible, but to carry such a mass of flash powder to the moon 


the 


the 


is 
a 
rocket of an initial mass varying between 8 and 16 tons would be 
needed. 

The author of the paper plainly states that this plan of pro- 
jecting a mass of flash powder to the surface of the moon, al- 
though a matter of much general interest, is not of obvious seien 
tifie importance. He adds that there are, however, developments 
of the general method under discussion which involve a number 
of important features not herein mentioned which could lead to 
results of much scientific interest. These developments involve 
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many experimental difficulties but they depend upon nothing that 
is really impossible. 

It appears, therefore, that contrary to the impression given 
by newspaper reports of the paper, the author does not consider 
that his rockets in their present stage can be employed for estab 
lishing a system of passenger transportation between our planet 
and its heavenly neighbors. (Smithsonian Miscellaneous Collec 


tions, vol. 71, no. 2. publieation 9540, 1919, 69 pp. and 10 plates 
of figures, fe.1 
VARIA 

New Bririsu Parenr Act This act was finally approved o 


December 23, 1919, and is now im toree, except a Tew sections 
It makes numerous alterations and amendments to the aet of 
1917, the most important of which are as follows 

The period ol provisional protection has been increased tro: 
six to nine months. The duration of the lite of a patent has also 
been extended and is now sixteen vears stead of fourteen, a 
hitherto. 

Provisions have been made to stm plily Lhe procedure lor ob 
taining the prolongation of the lite of the patent when it ha 


been affected by war eonditions 


An Important alteration of the previous laws has beer 


in the way of extending the ground of opposition to the grant of 


a patent so as to include prior publications other than patent 
specifieations, which makes it possible to now use references to 
newspaper or technical periodicals But the examiner 1s not 
allowed to cite publications other than British specifications m 
opposition to the grant ot a patent 

Under tli ew laws an Inventor does not prejudice his right to 
a patent if he reads a paper containing a description therein be 
fore a learned society and has before such reading given notes 


of his intention to do so 

Extensive modifieations not suitable tor abstraeting have beet 
made in the closes referring to the working on a commercial seale 
of new inventions required under the patent laws. The system 
of granting compulsory licenses has also been modified in several 
material respects. On the whole, however, the old provisions as 
to the method of payment, ete., which made the British system so 
different from the American have been maintained in their most 
essential records. (Compare Engineering, vol. 109, no. 2819, Jan 
9, 1920, pp. 53-54, g) 


WomEN Workers IN Britain. Approximately 5000 firms In 
Great Britain have been asked by the Women’s Industrial League 
for a statement of their experience of women as industrial work 
ers. Over 1400 replies have been received, covering a wide field 
in engineering and other trades. 

The replies show that 1422 firms were employing 79,700 wome 
at the end of May, 1919, as compared with 43,200 before the war 
and 245,300 during the war. Of 382 firms wio employed wome! 
before the war, 67 propose to increase the number, in consequence 
of the larger experience of women’s work gained by them; while 
of 764 who employed women for the first time during the war, 
228 propose to retain them. These firms do not comment on the 
present labor situation. A further 97 lirms state that they would 
be willing to retain women but tor trade union opposition. Tak 
ing all the figures, the estimate is that over 60 per cent of thos¢ 
who have tested women’s work are ready to continue employing 
them. (The Iron Trade Review, vol. 66, no. 8, February 19, 1920, 
p. 558, @). 


CLASSIFICATION OF ARTICLES 


Articles appearing in the Survey are classified as ¢ compara 
tive; d descriptive; ¢ experimental; g general; h historical; » 
mathematical; p practical; s statistical; ¢ theoretical. Articles o! 
especial merit are rated A by the reviewer. Opinions expressed 
are those of the reviewer, not ot the Soeiety. The Editor will be 
pleased to receive inquiries tor further information in connection 
with articles reported in the Survey 
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Research Associations in Great Britain 





T Hk proposed Research Associations in Great Britain whuiel on the Executive Committee of the 
were deseribed in the letter ot Mr. Banecel Mi TANTO 
tor A 


ircular issued from the Department of Scientific and 


Friis ave Deen ‘iy ut ead, ‘ ad rece 


hich have reeeived licenses from the Board ot Trad 
Boot, Shoe and Allied Trades Rese: \ ‘ I 
School Abington Square Northar s Toh 


Biakeman, M. A.. M. Se« it the laborato 





Dean A. A. Potter of the Kansas Stat 


A Department Conducted by the Research Committee of the A. S. M. E. 


Industria fesearch of the American Societ\ of Heating and 


fesearch of Great Britain gives the following list of Associations Ventilating Engineers 


Cotton Industry Resear \ss ut 10s, |) \I John RR. Alle vere made at the annual 1 , ) ‘ ciety i 
Terrase Secretary. Miss B. Thomas ‘ tnt { . ’ ors 
tish Empire Sugar Research Association, 1 1 , Oxfora «Fenuary. A paper on the total hea . 
St. 1 W. 1. Secretary, W. H. Giffar ind ft mount of radiant heat from a rae ( 
I M I \s \ es de by Professor A md Mr. Kowley 
| ~ Maus s it. Ss. I re ‘ I} vork of this I = 
M ’ \ Mia | \ ’ . . | t} P ren ¢ ! ( ot 
St J S London. 8. W. 1. Secret 1 \\ + a ; page 7 . 
Photog I Association, § 1 : The Ame " - | r 
I Wield s \ Cod r acti 
| ( It \ ( | \ 
Ke « S “Sa FF Vc cs 
Ite \ t \ \ Instrument Specifications 
‘ | | 1 ‘ ls S ! 
i - | , ’ j i ' ( ) ‘ i 
= i Kk ‘Ss - I> 
R Ww 4 S Www B.S ie oni 
Ivre M I \ g eating mercur ane s 
\M Wl l & ¢ ca I BE. ¢ re These re be r epal e! ! n of Mr. I J 
promi \ 3, Bedford St.. Belfast. Qapnae p ea lr I nm D 


Rn. M. Leona 





The Department of Scientitie and Industrial Research: ot Great \—Kers , ES . 
nas appro ead certain research Associallons nave thie purpose of this section of EK rineering Researt is to give 
y been licensed by Board of Trad | the omgin of research information which has been completed, to 
re oy} ) " c »} , 
given in the li t below "ive a resume ot researe resuits whit ormuiae or ¢urves whe re 
ritish Music Industries Research Association such may be readily given, and to report results of non-extenstve 
‘ british Refractory Materials Research Associatior researches which in the opinion of the investigators do not war 
HK tish Non Ferrous Metals Research Associat ol 
. . rant a pape! 
Scottish Shale Oi] Research Association pay 
iii tppara / | fhe investigation iltitude 
ie Sc ati S ’ re yr «¢ S ’ ! The epartyu nt 
| a mMiations W eh are wing considered DY ‘ effect f it speed ndicators s nearing completion ind show 
» ‘ ‘ , , " 
it Seientifie and Industrial Research are listed below nclusively that the compressibility of air may be legitimately 
, , Launderer rR ire] \ iatior mitted in determining the law action of the usual venturi 
I> Aunderers research As8soc a , - . 
» Bhectsicnl and Allted tndust I aie A tubes; that viscosity must not be neglected in low-speed flights 
I ~ ectrics { ( mm i s es resea re SSK ! ¢ 
2 that at eneed« +t} _— tion ntut . ot dire \ 
British Aircraft Research Association aah: " lirectl 
proportional to ‘ r densit nor to are of the speed 
The silk manufacturers, the leather trade and the maste but d ts notic rom this relatior Bureau of Standards 
makers and confectioners are preparing articles of associatio Washington, D. ¢ \ 5. W. & n, Director 
I (ers ft and Other R ‘ WV rials 1/7 Cr hed-Slag Age! 
for consideration by the Department. 
. rn { = S 0 ~ ovregn p ly es concrete (¢ 
Do the lists above suggest to our members the advisability of is high or higher streng than gravel Che experiments eady 
e formation of similar research associations in this eountry? made are 1 exte e enough to det ! the irabilit f 
, ; ‘ " . =] vu S ! re } } irrieé } } ‘ } 
¢ Heating and Ventilatine Engineers, the National Canners ‘6 ut ; $. i . 
\ ) no signs lisinteg to su le suly s ind 
\ssociation, the Association of Steel Manufacturers are al kabl fr 
sno pl cm ‘ ‘ ran { if ia nin 
ndieative of such work un Ameriea, but there is need tor more aggregate because of its la fine Bureau Stand 
operative work The Research Committee feels that we will is, Washing D. C. Address S. W. 8S n, Director 
. ? . 7 g , , , Pinas 
e accomplished much when those engaged in similar lines of Eaplosives ¢ be} 1 esl ‘ea Mla 1 Pi 
} , ind Effectiveness \ ste The Und i s Laboratory 
anulaeture e¢ar torget trade differences and cooperate » all af Chileass has issued report on the above subject pared by 
ctive work for the development of knowledge in science and th 4 Hi Nuckolls for the E. I. du Pont NY; . - Company 
rte | ' . stig ‘ S . ly } 4,1 neg , por Lir 
mixt ‘ nt I ° I i. ntag i gniting 
, : . ' : by electric spark The ress s d ed b 
Kansas State Research Council ota Eg pees 
ding gnas-« TT na itors I ‘ irresté 
a ’ : . s dete ned exan n t I ‘ ning pipe 
rhe State of Kansas has recently organized the Kansas Stat: ; ; it 
: ; : , . hig anes ' 1 nag iol vas mn I tigated ilts 
hesearch Couneil, which bears the same relation to the State of oa _ een tea dames dee , a 
Kar Sas as ‘ National Researe] Couneil does to the l iter al the I itive pro! rt ! it nflu . 2 the Au 
i* 
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and length of the pipe. Gasoline and ether produced maximum 
pressureg from 75 lb. per sq. in. in 14-in, pipes to about 150 
lb. per sq. in. in 6-in. pipes. Alcohol and acetone gave HO to 
100 Ib. per sq. in. while amyl acetate and light oil gave about 
70 Ib tich and lean mixtures gave pressures than the 
mixture having the right composition for complete combustion. 
Pressures were found to increase with the diameter of the pipe 
but not with the length of the pipe. The propagation appeared 
to be progressive combustion. Arresters of th 
found to be more satisfactory than glass, wool or metal chips 
Forty mesh, No. 31, B. & S. brass wire gave the best result, 
especially when made in the cone shape, the length of the axis 
being twice the diameter of the base. Multiple 

screens were ineffective. The effectiveness of arresters is influ- 
enced by the nature and proportion of the vapor, size and length 
of pipe and location of arrester. Flames from ether and gaso- 
line are difficult to arrest than those from other vapors. 
The larger the amount of air the more easily is propagation 
arrested In large pipes the arresters are not as effective as 
in small 


lower 
screen type were 
coarse-mesh 


more 


pipes. 

In connecting tanks the connecting pipe should not be over 
4 in. in size; preferably it should be 14 in. or 1 in. The length 
should not be greater than 20 ft. Double cone screens should 
be employed. Flat screens may be used in 2-in. vent pipes. 

This investigation should be continued over a wider range. 
Address Engineering Department, E. 1. du Pont de Nemours 
Company, F. A. Wardenburg, Assistant Chief Engineer, Wil- 
mington, Del. 
ting Al-20 Coal Stoves. The efficiency of the standard de sign 
of base-burner coal stoves has been found to be about 70 per 
cent under ordinary operation. The two stoves tested showed 
an excessive amount of air leakage so that the percentage of 
CO, in the exhaust gases was about 4 per cent. After leaks were 
sealed the percentage rose to 10 per cent. The stove under 
ordinary conditions gave about 75 per cent efficiency, but at 
the higher rates of combustion it is impossible to get this effi- 
ciency due to the lack of radiating surface from which the heat 
can be given. The tests were made at the University of Minne 
sota by Professors John R. Allen and F. B. Rowley. Address 
John R. Allen, Bureau of Mines Building, Pittsburgh, Va. 
ting A2-20 Radiant Heat from Direet Radiators. Director John 
R. Allen and Prof. Frank B presented a paper 
to the American Society of Heating and Ventilating Engineers 
on tests made at the University of Minnesota to determine the 
amount of heat radiated from a direct cast-iron steam radiator. 
The radiator was placed within a tank from which the air was 
exhausted and the amount of heat radiated was determined from 


Kowley have 


am condensation, measuring the heat input in an electrically 
heated boiler The experiments indicate that the Stefan-Boltz 
mann law holds. The amount per sq. ft. of radiation is equal to 

y ra Xs Pore 

) 0.15 - — 

¢ rer a ) 5) 
In this formula Q represents the heat in B.t.u. per s ft. per 
hour radiated from the radiator. R is the proporti of the 


This 
column 
about O.S for wall radiators. Th 
was determined f1 


which is effective in radiating heat. 
varies from 0.55 in one-column radiators to 0.33 in four 


otal radiator surface 


radiators, with a value of 


Vsical experiments on 





clean cast iron, the value being less than this when aluminum 
ised. Table 1 gives the values of the constant JD which 
forinula above. 
TABLE 1. 
Temp B.t.ou 





of tank Temp. per sq. f 
surface of steam, radiat Value of 
Condition of I ‘ deg. fahr. deg. fahr surface constant D 
Cast iron, rusty. . 7 215 180 0.142 
Cast iron, painted black 70 21h 12 O.150 
Cast iron, clear 70 21% 186 0.148 
Aluminum paint rr 70 215 131 0.104 
Physical experiment 
eal iro 70 215 198 O17 
For practical work the authors suggest 0.157 be used in prob- 


‘ 

With steam temperature at 215 deg. fahr. and room tem- 
fahr. the radiation amounts to 200 B.t.u, 
per sq. ft. of rated surface per hour. Address Director John 
R. Allen, Bureau of Mines Building, Pittsburgh, Pa. 

ting A8-20 Heat Transfer from Direct Radiators. Director 
John R. llen of the Research Laboratory of the American 
Society of Heating and Ventilating Engineers has presented a 
paper to the Society at its annual meeting January, 1920. His 
investigations show that the heat transfer from radiators is 
made up of two parts; that transmitted by radiation and that 
transmitted by conduction, The final formula is given as 


oot 1 [(Ghs)'— ha)'] + Go 


In this equation the first terms give the heat delivered by radia- 
tion and the last term the heat by convection the constant for 
which is unity. In the equation Q represents the B.t.u. per 
sq. ft. of total radiator surface per hour. R represents the ratio 
of the radiating surface to the total surface, T the absolute 


perature at 70 deg 


r 
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temperature of the room in fahrenheit degrees and 7’, the abso 
lute temperature of the steam in fahrenheit degrees, 
t, and t, are in degrees fahrenheit. The value of R for ten 


radiators is about 0.55 for one-column radiators, 0.50 


while 


section 
for two-column radiators, 0.38 for 


} 


for four-column 


three-column radiators, 0.33 
radiators and about 0.8 for wall radiators. These 
height of the 


constants vary with the radiator nd with the 














xO | a ~~ se — - —— + -——-- —-——— 
| 
‘ 
© 
+ o 
‘ 
§ * 
& 240} 
' 
a 
@ 
: 
; 
2 
‘ 
r 
= 20 
Q@ 
Pte 
0 . a i * 
0 20 30 4 
Rated Height of Radiator in Inches 


1 Hear TRANSMISSION FOR DIFFERENT IIEIGHTS AND NUMBERS 


OF COLUMNS or RADIATORS 





ISSION FOR IDIFFERENT WIDTHS OF 
RADIATORS 





3 HEAT TRANSMISSION FOR RADIATORS OF VARYING J.ENGTH 


number of sections in the radiator, increasing with the decrease 
of height and decrease of number of sections. Curves and tables 
show the effect of heights of radiator, widths of radiator. lengths 
of radiator, temperature of steam and room, humidity, air cir- 
culation, final painting and position of radiator. The results are 
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Heating A }-2 Kiln Coils for Wood Drying t end heating 
ils giv a more uniform distributior ; heat in kilns than 
t up of headers and should be used when possible 


Madison, Wis 
Crankshafts A re- 
Standards to certain 


Forest Products Lal 
Machine De 11-20 


port has been 


oratory, Address Dir 
Six-Throw Automobile 
issued by the Bureau of 
manufacturers on the elimination of certain difficulties in mak- 
ing 6-throw crankshafts. It found that much 
of the trouble was of a mechanical rather than a metallurgical 
nature. Opportunities were found for improvements in the 


s1g0n 


automobile was 
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we the . ited vith odiu flu | is d 
condition as those treated with zine chloride. Bot ! ed little 
deterioration I} reosoted ties were in better ndition while 


untreated ties were in advanced stages of « 
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ties which were treated were practically all sound, while un- 
treated ties had to be removed. Forest Products Laboratory. 
Madison. Wis Address Director. 


TABLE 3 
Temperature, 
eg. fahr. 


Stage of Kiln 


; Humidity 
run in hours 


per cent 


120 100 

_ er ee ee Koka ee 120 100 
A eee eit ° 125 R&D 
_, See nice waa a ws 125 80 
Re ee eee ee 130 70 
a oS iatheiaatn ein ae aad asta 130 60 
, ~ ET eee ee 135 60 
i2 135 60 
_ ERPS PRR ee 140 60 
oo OTe re er Es ree oe oe 140 50 
Ee Mer ern reeee 140 50 
BAAR Aare ee 140 40 
EERE oe 140 40 
NG Ata! Ora a Oe 145 35 
SE ere ee 145 35 
Ie 4h ve. lured ele i a ae a eee 145 30 
192.. 145 25 
Until dry 145 25 


Wood Products A383 20) Wood Pulp with Deeay. Wood pulp infected 
with molds and fungi has been shown to be defective in produc 


ing dirty paper, in requiring extra sizing, in sticking to couch 
and press rolls, and gives trouble from excessive foaming. In 


fected pulp is free in its action and causes difficulty in carrying 
the necessary amount of water. Infected pulp yields 10° per 
cent less finished paper than clean pulp, in addition to reducing 
strength of the finished paper. Forest Products 
Mad'son, Wis. Address Director. 

Wood Products A4-20 Shrinkage of Veneer. The veneers made from 
steam logs or boiled logs were tested and found to contain about 
the same amount of moisture before drying (65 per cent) and 
about the same amount after drying (10 per cent). The shrink- 
age of each kind was about the same, variation being no greater 
than that found in the pieces from the same treatment 
Products Laboratory, Madison, Wis. Address Director. 

Wood Products A5-29 Moisture Content of Wood. Moisture con 
tent of wood has been found to be independent of the density of 
the wood. With a relative humidity of 38 per cent at 80 
deg. fahr. in the oven the moisture content is about 11 per cent 
and with 88 per cent relative humidity the moisture content is 
18.8 per cent. This is the same for specimens of varying den 
sities. Forest Products Laboratory, Madison, Wis Address 
Director. 


Laboratory. 


Fy yrrest 


3—RESEARCH IN PROGRESS 


Thg purnose of this section of engineering research is to bring 
together those who are working on the same problem for co- 
operation or conference, to prevent unnecessary duplication of 
work and to inform the profession of the investigators who are 
engaged upon research problems. The addresses of these in 
vestigators are given for the purpose of correspondence. 

B2-20 Wind Tunnels and Propellers. The National Ad- 
visory Committee for Aeronautics reports a research in progress 
by means of models to determine the best form of wind tunnel 
and the best type of propeller to use in drawing the wind stream 
through the tunnel. Various arrangements studied, 


Aircraft 


are being 


especially with regard to their power consumption for a given 
wind speed and to the steadiness of velocity and direction of 
air currents. Address Joseph S. Ames, of the Executive Com 


mittee of the National Advisory Committee for Aeronautics, 
4th St. and Missouri Ave., N. W., Washington, D. C. 

Cement and Other Building Materials B1-20 Compressive Strength 
of Concrete. A paper is being prepared on the compressiv: 


strength of concrete based on the results of tests made by the 

Bureau of Standards at Lehigh University and Lafayette Col 
lege in 1918 and at the Structural Materials Laboratory at St 
Louis from 1904 to 1910. Bureau of Standards. 

D. C. Address S. W. Stratton. Director. 

Internal-Combustion Motors B2-20 Ignition Apparatus. The Bureau 
of Standards has been developing a mathematical theory of the 
building-up of voltage in the secondary winding after the open- 
ing of the primary breaker. Data from nine magnetos have been 
received by the laboratory. The ratio of transformation and coup 
ling coefficient has been determined and measurements of the 
mutual inductance are now in progress. Bureau of Standards, 
Washington, D. C. Address S. W. Stratton, Director. 

Materials of Engineering B1-20 Thermal Expansion. <A_ research 
in the determination of the thermal expansion for various sub- 
stances. Several proposed outlines for the work have been drawn 
up. The work will keep the present laboratory force devoted to 
this subject busy for six months. Address Bureau of Standards, 
Washington, D. C. Address Director. 

WVetallurgy and Metallography B3-20 Hardness Relations. 
of hardness, temperature of pouring and machining 


Washington, 


Relation 
properties 
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of cast iron of given thickness and composition. Address Trof. 
W. W. Bird, Worcester Polytechnic Institute, Worcester, Mass 
Properties of Engineering Materials B6-20 Strain-Gage Test A 


strain-gage test of the 350-ton fitting crane at the Philadelphia 


Navy Yard has just been made. The results of this test are 
to be made up in the form of a report. Bureau of Standards, 
Washington, ID. C. Address S. W. Stratton, Director. 


Properties of Engineering Materials B7-20 The Use of the Camera 
in Studying Physical Properties. The Bureau of Standards 
been investigating photographic methods of studying elongations 


has 


and lateral deformation of steel during tensile tests to deter 
mine the relation between elongation and lateral deformatior 


It is also developing a special camera for taking panoramic phot: 
graphs of the interior of a gun barrel to study the effects of 
erosion. The lenses have been perfected and the camera is being 
constructed. Bureau of Standards, Washington, D. CC. Address 
S. W. Stratton, Director. 

Properties of Vaterialsx BS-20 Insulating 
The Bureau of Standards has carried on extensive 
of the electrical and mechanical properties of 
rials, giving particular attention to their behavior at radio fre 


Mat: 


investigu 


Knainecring rialis 


insulating mate 


quencies. The research will include the effects of moisture ans 
other tests to determine the practical usefulness of various 
materials. Special study has been made of bakelite and other 


materials of 
glass, mica, celluloid, 
porcelain and wood 
Washington, D. C. 
Propertics of Engineering 
Materials Used in 
investigating the 


the phenol-methylene type, and materials such as 
paraffin, fiber, hard 
will be included Bureau of St 
Address S. W. Stratton, Director 

Vaterials BO-20 Physical Constants of 
Refrigeration. The fF Standards 


physical properties of 


electrosote, rubber 


indards 


Bureau of 


constants of materials 


used in refrigeration. The Bureau has recently determined th 
vapor pressure of saturated ammonia and densities of the liqui 
and saturated vapor. It has also determined the specific heats 


Bureau of Standards, Washing 
Stratton, Director 

Monoxide Detector. A. Cc. F 
St. J. Perrott, Physical Chemist 
tureau of Mines Station, Pittsburgh, Pa. So far the detector 
developed for gas-mask use by Lieutenant-Colonel Lamb and 
Captain Larson of the Chemical Warfare Service seems to be most 


of sodium-chloride solutions. 
ton, D. C. Address S. W. 
Protective Devices BI1-20 Carbon 


ner, Supervising Chemist, G. 


promising. Bureau of Mines, Address Van H. Manning, Dire: 
tor, Washington, D. C. 

Railroad Rolling Stock and (ecessorics B1-20 Chilled-Iron Ca 
Wheels. Experiments are being made at the Bureau of Stand 
ards to determine’ temperatures at various portions of a whee 
heated on the rim and to study the effects of this heating. Sev 
eral wheels have already been tested at this plant. Work of : 
similar nature is being carried out at the University of Lllinois 


Bureau of Standards, Washington, IT). © Address S. W. Strat 


ton, Director 


(—RersEARCH PROBLEMS 


The purpose of this section of Engineering Res arch is to bring 


together persons who desire cooperalio! In rest areh work or to 


bring together those who have problems and no equipment witl 


those who are equipped to earry on re search. It is hoped that 
bo : 1] , 7 } , 
those desiring codperation or aid will state problems for pubhie: 


tion in this section. 


Textile Manufacture and Clothing C1-20 Drying Thin Gauze « 
Tentering Machines. The effect of humidity; the effect of vel 
itv of air: the effect of heating cloth by radiation or by 
vection: the effect of drying selvages by installing steam p 


close to tenter fingers: best relative humidity of ai: at discharges 
for maximum drying rate. Address D. M. Ferris, Graduate St 
dent. M.I.T.. 37 Lee St., Cambridge. Mass 


D—RerstarcH EQUIPMENT 

The purpose of this section of Engineering Research is to giv: 
in coneise form notes regarding the equipment of laboratories for 
mutual information and for the purpose of informing the pro 
fession of the equipment in various laboratories so that persons 
desiring special investigations may know where such work may 
be done. 


Harvard University D1-20 The equipment 
for the liquefaction of gases and for very low-temperature work 
includes two commercial ait for S000 
per sq. in., and two commercial of liquefiers as well as 
special apparatus which is under construction. In the Refriger 
ating Laboratory ammonia and carbon-dioxide compression plants 
are about completed. 

The Internal-Combustion Laboratory is being equipped, 
although much of the apparatus for this laboratory has not been 


Cyrogenic Laboratory 


compressors pressures to 


types 
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purchased 
versity, Cambridge, Mass 
Machine Tools D1-20 Cutting 
versity of Cincinnati 
the purpose 


Address Prot Lions Ss Mark lary ird Ini 


Action of Machine Tools The Uni 
is equipping its mechanical laboratory fe 
of making investigations on the 


utting action of 


machine tools. ‘The university has recently received an Olsen 
efliciency-testing machine for files, milling cutters uth 
hack saws and drills, and has also bought a number of Gov rn 
ment machine tools to be used on research work Ons them 
is a large heavy-duty radial drill A No. 3 planer milling 
machine will also be used for research work. The labor itor 
is to have a Charpy impact-testing machine and Olsen 
testing machine and four Farmer fatigue-testing machins Ad 
dress Prof. A. L. Jenkins, University of Cincinnati. Cineinnat 
Ohio 
l’niversity of Cincinnati D2-20 Thermal Laborato: r} Mi 7 
‘al Engineering Laboratory of the University of Cincin 
equipped with an experimental gas engine made by 1 ] 
(;ias Engine Company, four small gas and oil engin IZ by 24 
in. Hlamilton Corliss engine, a Fairbanks gas producer and 
number of automobile engines Address Prof \. I J 
University of Cincinnati, Cincinnati, Qhi 
k—Researcun PERSONNI 
Phe purpose of this seetion ot Engineering Researe} 0 ¢ 
notes of a pel sonal nature regarding the personnel of var 
laboratories, methods ot procedure for commercial wo 
regarding the conduct of various laboratories 
} lu / x hey -2t Icy t S | | 
versity iby \ ‘ 
n sn ng I’ I © 
on the Coetlicient ]>is ree of S e Sprint N 
Prof. W. W. Greve l’ré a. ¢ Bert 
a bulletin on tl Investigation ‘ (al iret s y it \ 
Achatz has «« eted a circular on t Effect |’ 
Treatment of Vari Kinds of Telephone and J gt | 
Address Purdue U1 ersity Lafavet Ind ay ( I] IS 


jamin, Diree 


Unemployment, National Taxation 
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LOGRAPH TES 
The this 
form the profession and especially the members of the A 


These 


request ol members, and yhere the 


purpose of section of Engineering Researe! 


of bibliographies which have been prepared bibliograp!| 


have been prepared at th 


hbibhography is not extensive, this is done at the expense of the 


society For bibliographies of a genera! iture the Soe I 
prepared to make extensive bibliographies at the expense of the 
Society on the approval of the Researelh Committe After these 
bibliographies are prepared they are loaned to the person re 
questing them for a period of one month Additional cop re 
prepared which are available for pertods of two weeks 


bers of the A. S. M. E. or to 
of the A. S. M. E. 


ot the se 


others recommended 
The se bibliographies ire on fil n the othe 


The 
Library of the United Engine: 


by member 


werery d are to be loaned on request bibliogranl 


nre prepared hy the staff of the 


g Society which is probably the largest Engineering Library a 
this country 

/ P'1-20 Valuation Ss t Ra S 
uphy « 114 page Search US \ A.S.M.I 
Mth St, New York 

Ifudraul F'1-20 Flow ) in ¢ du a 
mig Search 4, 45) \ddre A.S AMI mm) VW t 
N \ 

We ( he l-2t Mi | 
\cety Weld \ bil vy of 1 ig Ne 2184 
Add A.S.M.E., 20 West ut St N \ 

Petr isphalt and W ! Producta F'1-20 Flow of O ( 
duits \ bibliograpl Wy S h 282 \ 
A.S.M.E., 20 We 9 St Ne \ 

if l Prod B'1-20) Mar Is \ 

I Prod ] itor I Ss. I Ss \l 
WW | 1 ort 1 ‘ 
lor t | ] itor Addre Director Is rs t 


and Profit Sharing 


Reconciliation of the Needs and Demands of the Government. the Public. the Employer. 


and 


By HENRY HESS 


lik pres t disturbance in our industmal position ye 
} ST 
a long time in the brewing lhis process may ht ened 
oa period of slow boiling under a gentle heat ‘ 
| rol i . +] 
COOK NO SCTIOUS Calst ora rm, evel Ihe ( ( \ 
the « ver : Do 
> let ive tl ‘ Cor ourse es W e 
see whe ! hie ‘ oO may oft ‘ d is nas 
ed | Ww) ) ‘ esl o° back to the beg 
nile? ie 1 ’ er: ‘ , ‘ the el ings whicl } r'< y 
pout 
Under the older feudal svstem the subsistence of th 
ement was more or less well taker enre oft by the overiords o7 
the masters in the various vuilds: and as lor vr as thes ( e] 
ords and masters fulfilled their obligations. matters went alone 


moothly It was only when these obligations were forgotten and 
he duty of providing subsistenes 


| that mi: 
other 


was omitted 
ame serious In 
the 
When sueh subsistence 
then 


breaking dow) 


wi rds, whe n subsist nee hecame el 


dangered social economy became endangered 


becomes endangered under our changed 


onditions, 


our modern social 


economy is In danger of 
Imilarly 
There are many changes in the relative situation of the 
rker as compared with his brother of bygon 


music interest is the 


oder! 
ve ages, but the 


same: the worker 


must be assured of his 
subsistence and of a subsistence of the improved character that 
the advance of general civilization and culture has brought about. 
OS Bailey 

Di cussion 


Meeting of 
ber 1919 


Building Past Vice-President Am.So¢ 
prepared for the Industrial Relations 
THE AMERICAN SOCIETY OF 


M.E 
Sessions at the Annua 
MECHANICAL ENGINEERS, Decet 


PHI! 


oul 


have gradually 
capital and labor codperate to increase the national w 
to distribute it 


the Worker 


ADELPHIA, PA 


ropte 1 todav under our modern ndust! 


as been the feudal system that 


problem under the 


displaeed, and as it will be e problem under whatever " 
tem mav take the place of that of t day, and so on to 

ot tin 
Now what one basic trouble stands out above all othe 


that look 


ire many minor ones large at the moment and 
the eyes of many; but which one applies to every man, 
ne ehild worker? l nau stionably the fear that the me 
subsistence mav be withdrawn at ar moment, whieh fear re 
ar of unemployment W he we analyze the demand for 
ereased wages we find that it resolves itself into the hoy 
he differenee between increased and existn wages will 
the accumulation of a fund the interest of whieh will pre 
hasis for defraying the living cost during the reeurring 
of unemployment 
The writer proposes to address himself to this problem, 


considers it the real problem, though trequently not de 


recognized as sueh: and to those others that are coexistent witl 
t, such as the provision of the means tor the maintenarn it a 
proper government and all that that implies in activities that are 


delegated to government lhis 
industrial system, 
wealth and then distributes it 


Men band themselves together i 


then becomes the probl mh 


since it is this whieh earns and creates 


DUSLIESS 


organizations, whic! 


taken on the preterred corporate form; 


and to minimize the risks involved. 


There are two groups in such corporations; one is genes \ 
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referred to as capital, the other as labor. The ideal grouping will 
equally divide the risks and responsibilities; and given such ideal 
rrouping, the results or profits should be equally divided, Labor 
s te y striving for such equal division, but is not yet willing to 
hare eq vy the risk and responsibilit The more enlightened 
section ot cap s willing to share with labor in propo n as 
ibor S o and does assume its share of the burder 
When tl ( tion has been reached there will no longer be 
v proble s basically serious; both si ll by then have 
rvotte. ( ! ers as unionism, the per op, the los 
shop, coll rgaining and whate other standard p 
isst mb e I i@] ) cr ¢ na istrial war a { ) | Lie tono oO } 
he mos of which thev are canab instead, they y 
lly eoope e for mutually equal benef 
e goal is reached man mus d live w 
HYPOTHETICAL NATIONAL BALANCHB SHEET 
CY ( t j $50,000,000 000 
Pi 1 ( it aan ~ 10,000,000,000 
Borrowed Capit (corresponds to Bonds; to receive 
nD interest nd be retired in JO yr.) 30.000 000 000 


Wages nd s es of 


12.S00.000 emplovees§ (ex 


] ers), 81060 pet pita ; 13.568 000.0100) 
| at — ( prox.).... 1.085 000000 
Gross 1917 (made up of Wages, Taxes 

Interest, Dividends and Surplus for Manutfact 

ing. Mining. Railroad and Public Utilities 

$1.926 t $24 G653.000 000 

Wag STO) S 13.568 000,000 
Bonded Ind Ss t 5 1.0000, 000,000 
Retiremet! I ngs 1,000,000, 000 
Depre DOO O00 000 
State 1 Loe faxes, 2/8 of 1917 1,000, 000 000 17.068,.000, 000 
B e Net Earnings before Federal Tax. $7.585.000,000 
Ist Chargé Im e Tax (1917) 105,360,000 
B ‘ $7.179.640,000 
od ( ve ( tive Preferred Stock 6 600,000 (FOF 
B $6.579,640,000 
( y P t bette ent (=twice depreciation ) 1.000, 000,000 
I' : SA5TO.GA0 OOO 
At rg I SI 2 Wage Bill’... 271,560,000 
Ll} S5.B08 280, 000 
Mth ¢ yg ( t ~ re t ¢ } S13.540.0008 
r , S4.494. 640.000 
Gt} ( rg ~ kholders ( 
S e 4 } dend S200 O00 000) 
. S t s 1 OOO OOO OD OOO OOO HOD 
{ ; $ 1.494.640.0000 
7 ( 0 | I’ ts (2/8 of 917 rg B50.000 000 
( r ~ s P nee 1.60 SS 44. 540.000 
: a 
| 
| Based r 1917 
on 2"] lied I 

5 Ar 7 } y 2 
reaso ab caer \ na l ~ dequately SUDSISI aut or Os 
perlodk aistu banees in the ord rly process of increasing 1] 

: : y 4 
dividual and national wealth. 

So far there are probably very few but agree with these general 
statements; but how carry them into effect? They have been 
and are being earried out here and there by small bodies and with 

/ % entire success and consequent satisfaction to both sides. 

: If these few coneerns gather followers in sufficient number to 
comprise the many that make up the nation, then the sporadic 

few would have become the complete whole. The balance sheets 

; that are made up by the many individual concerns could then be 

gathered into one national balance sheet. 





The writer has prepared such a hypothetical balance sheet as 
Unfortunately the 


well as the insufficient data available permit. 
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Government has not ineluded eollection of data covering unem 
plovment in its eensus. Relianee must therefore be placed on 
suc fragmentary formation as has been eolleeted by other 
agencies over certain sections of the eountry 

Unemplovment is probably larger the denser t trial 

popu ! Cher applying the conditions o i Yor 
(‘itv to e entire ntrv will probab] LV ¢ 11 lt 

e nature of a ( ement and is in consequence e fo é 
iberation o » cover this unemployment 

\ verv eare ‘ for New York City yl 
pub é UC. S. Departme of Labor, B | 
Statistics sb No. 172 April 1915 

Avera l ib On page 10 of that bul \ ) 
ill male and female workers 60 per cent wer , 

65 davs ( corresponds to erage ‘ I ) 
mer Ol 1U.0) por ¢ 

The Fede Governme dd nd AY ’ 
reliable data in « with t ollection o \ broehur 
published by Pi ) Friday and « d Pr Wages and 
Industria ,? ( } irnished 1 ol} ‘ | 
he se p ) pothneb il b nee eet prepare ) at 
writer. 

An examination « hat sheet will show that all of the usual 
eatures carr n a condensed ba ce sheet are ed YT 
such as taxes of rious kinds, plant depres 0 d plant b ! 
ment that keep the industry in productive healt erest and 
repayment of borrowed eapital, dividen: yreferred eapita 
with a sufficient surplus to return this preferred capital, ordinary 
dividends and such new features as provision for unemploy ! 
and profit sharing of capital and labor 

It is believed ese figures are entirely \ sine 
he 1917 actual s rplus was SP56.25 per capita or £3 280. 000.000, 
which is nearly four times the amount the above hypothetical 
balanee sheet leaves ; surplus len per cent unemplovment 1s 
equivalent to 9 ve irplus accumulation or (9 x $844,600,000 

$7 601,400,000 Dedueting from this the cos one vear’s 
shutdown, $1,413,640,000, leaves a balanee of #6,187,760,000 
which corresponds to a dividend on common eap r 10 vears 
of 12.37 per cent or pr ear of 1.24 per cent, this eq rea 
neg the annual m common e¢apital dividend to 5.24 

ResSUM 

labor unres Y or a ! he ¢ rs f ir 
voluntat ilo ou e accumu 
| is ‘ to b il I ! ap ] 
1LS peut ’ ( pro 

l} (10 ri 
raised ) ‘ a (y 
eannot b a. rib ete ( 
quenees of u e fear of t] ‘ he co 

initv of a ve ae! | a ne outpu 
0 oO! \ lr ! eaob Lie vorkKkel ! ) ( PVE 
of this eal ] Vine! ) 0 I l fair 
participation of ¥ prot 

T a ee pl : , list fir rack ay ie ener il 
stabilization of his business, whieh stabilization is of the same 
character as the assurance against unemployment, 

The general publie finds its interest given in the stabilizatior 


of business conditions gt from the burdens 


of 
result of unemployment. 


erally and in the relief 


various kinds, financial and social, which it must carry as th 


The Government finds its advantage in there being placed at 
its disposition, for a period of years, an amount which it will 
therefore not have to raise by taxation, and this again will ease its 
rathering is probably the most objected to 


public relations, as tax 
feature of government. 
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Par. L-2 


CHANGE WORKDS IN SECOND LINE AS FOLLOWS: 
excepting from tube sheets to read excepting 
front tube sheets. 
Par. L-18: 


) 


TABLE 2 
thickness of 


CHANGE HEADING OF rO READ AS FOLLOWS: 


Gage walls of fire tubes 


Par L-20: 

CHANGE PARAGRAPH TO READ AS FOLLOWS: 

The maximum allowable working pressure is determined 
by employing the factors of safety, stresses and dimen 
sions designated in these rules 

The factor of safety used in design and construction of 
new boilers shall not be less than 4.5. 

The factor of used in determining the 


salely mit Nuun 


allowable working pressure caleulated on the conditions 


actually obtaining in service shall not be less than 4.0. 
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Par. L-30: 

REVISE LAST SECTION OF PARAGRAPH ‘TO READ AS FOLLOWS: 
When boiler shells are cut to apply steam domes or man 
holes, the net area of metal, after rivet holes are de 
ducted, in flange and liner, if used, must be not less 
than the area required by these rules for a length of 
boiler shell equal te the length removed. <A height of 
vertical flange equal to three times the thickness of the 
flange shall be ineluded in the aren of the flange 

Par. L-31 
CORREO ray t TA ad chAD 1s PFULIAIWS 
l 
P ( 
iad 
Par. L-32 
CHANGE FIRST LINE OF SECOND SECTION TO READ AS FOLLOWS 


Stavbolts behind permanent brickwork, frame braces, or 


The maximum allowable working pressure determined by vrate bearers. 
conditions obtaining in service shall not exceed that for Par, L-52: 
whieh the boiler was designated 1 NEW SECTION TO THIS PARAGRAPH TO READ AS FOLLOWS 
No boiler shall be operated at a Ingher pressure thar The ends of areh tubes must be belled out to a diameter 
the maximum allowable working pressure, except whe 14 in. larger than the hole in the sheet to whieh they 
the safety valve or valves are blowing, at which time are connected. 
the maximum allowable working pressure shall) not he Par. L-58: 
exceeded by more than 5 per eent. ADD NEW SECTION TO THIS PAKAGRAPH ‘TO KEAD AS FO ows 
Par. L-21: If, in any longitudinal seetion of an unstayed plate, more 
LIMINATE LAST SENTENCE, WHICH READS AS FOLLOWS: than two holes are so located that the strength of the 
For new constructions covered in Part ITT, FS) in ligament between them is reduced below the strength of 
above formula 4. ligament of the longitudinal seam, the plate must be 
Par. L-2/ reintoreed to mamtain the strength through that seetion 
ELIMINATE | i \GRAPH Par. L-60: 
Par L-28. CHANGI AST SENTENCH © REAL AS FOLLOWS 
RENUMBER THIS AS PAR. L-27. than five per cent. above the specified boiler pressure 
Par. L-29 Par. L-73: 
RENUMBER THIS AS PAR. 1-28. CHANGE FIRST LINE TO READ AS FOLLOWS 
Par. L-29 Each boiler shall have at least one water glass provided 
NSERT NEW PARAGRAPH AS FOLLOWS with top and bottom shut-off cocks, and lamp 
Autogenous welding may be used in boilers in cases wher: ALSO ADD NEW SECTION TO READ AS FOLLOWS: 
the strain is carried by other construction which conforms Tubular water glasses must be equipped with a protect 
to the requirements of the Code and when the safety ing shield 
of the structure is not dependent upon the strength of Par. L-75: 
the weld cit AST WORD TO REA \ NEMEN 
_ 





CORRESPONDENCE 


ONTRIBUTIONS to the Correspondence Departments of MECHANICAL ENGINEERING by members of The Americar 


Society of Mechanical Engineers are solicited bv the 


2ubheation Committee. 


Contributions particularly weleomed 


are suggestions on Society Affairs. discussions of papers published in this journal, or brief articles of eurrent interest 


to mechanical engineers. 





The Value of 


Hot 


Comments on Contribution in January Number 


Sheet Asbestos on Pipes 


To THE Epiror 

In notes on research entitled Value of Sheet Hot 
Mr. T. 8. Taylor, published in a prominent place in 
the January issue of MecHANICAL ENGINEERING, certain state 
ments were made which, while entirely true in themselves, have 
been subject to considerable misconception. 

There is nothing new or remarkable in the fact that a bright 
galvanized-iron surface will radiate heat at a much slower rate 
than a dull mat surface. Therefore, it is not surprising that 
placing over the bright surface a very thin layer of asbestos 
paper should inerease the radiation. The paper was only a little 
100 in. thick, which is so thin that it could have but little 
insulating value, and the net effect was mainly the change in the 
character of the radiating surface and consequently the rate of 
radiation. 

It should be borne in mind, however, that the high surface 


Asbestos on 
Pip s, by 


over ] 


resistance to heat flow presented by a bright sarface decreases 
rapidly as the surface becomes tarnished or if it is painted. 
Therefore, the radiation from such surfaces becomes much 
greater. 

The principal cause tor mistaking the true significance of the 
statements was the failure on the part of the average reader to 
distinguish between mere asbestos paper and asbestos insulation. 
This distinction was not mentioned in the article and it has been 
but natural that the casual reader should attribute to asbestos in 
general the poor results shown by the test for very thin asbestos 
paper. 

The contribution is an arraignment and rightly so of the prac 
tice of covering furnace pipes with a thin layer of asbestos paper. 
The belief has been too prevalent that pipes covered 
“asbestos” were properly protected, regardless of the thickness or 
quality of the asbestos. Therefore, instead of indicating any lack 
of usefulness of asbestos, the results of these tests properly in 
terpreted bring out more forcibly the need for sufficient thickness 
of proper insulation. 


New York, N. Y. L. B. 


with 


McMILuan. 
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lo THe Eprror but so far no one has given incorrect Impressions the results. 

| read with some coneern an article in the January number of The writer has learned indirectly, however, that some readers 
MrCHANICAL ENGINEERING, page 69, on the value of sheet have interpreted the results to mean that since a little asbestos 1s 


asbestos on heat pipes. This tact was reported in a& paper read 
1919 National Warm 


Ventilating and has been 


DV thre 
Au 


given wide publicity 


writer at the June meeting of the 


Heating and Association, S1nee 


| am therefore surprised to see this article 


appear, 

It is interesting to note that the results obtained by this in 
estigator agree very closely with the results reported by the 
writer in the proceedings of the meeting mentioned above. His 
work certainly serves to clinch our argument ugainst the use ol 


isbestos paper covering on heat pipes 
Prof. 
Soc. M.E., 


lt con 


| am sending under separate cover a copy ot 
. % Willard, of 


dealing with our 


a@ paper Dy 
Mem Am 


Irhaces 


the University of Illinois, 


testing program for warm-air 
tains some data on our tests ot insulating materials for heat pipes, 
ind the other information contained 


L}] ¥.8 


may be of interest to vou 


l rbana, Day, Resear Assistant, 


University 


in the report referred to by Protessor Willard results are 
given of measurements made hy Mr. Day Ol the te peratures 
veross the air currents in a tin leader running fro t-ail 

rae lemperature traverses were made in a 10-in. leader o 
rigtit nm ane ! the same lead r covered wit one aver 
Shy rape weighing 10 |b. to the 100 sa [hese tests 
showed it the asbestos-paper-covered pipe | re 
idly than t right tin pipe, a fact which led to subsequer 
experiments o1 he I ‘ st from coveres . ' 











TABLE 1 RELATIVI HEAT LOSSkS FROM THI Sitkeihl 
MINTAL PIPES WILLEN COVERED AND UNCOVERED 
\\V Ste 
Des pt I) n10 | vit¥ 
Bright 1 C t 1 lead section 11.6 1 
2s N |. but ) | t e sheoct 
1) as S | 7 > 0) 
+s No. 2 t p ted v ! S14 . 
: & N l it t t y e! ‘ 
as in <« N > ISS 2.40) 
”» lack iron, No. 2S I S. gag IS.20 2.20 
(6 Gsalvanized iron No. ZS gage ‘ Ll.¢2 Loe 
7 Same as No, 1. but covered ith oops 
asbestos paper +N o7o 
S Sume as No. 1 with -/ 1ti-in Space m ide bv 
double wall of tin = , 6.30 0.78 








lor this purpose a special heat-transmission plant was 


supphed with low-pressure steam. Sheet-metal drums, all of the 
same size, were used in determining the heat loss. Five drums 
vere tested at one time, with a sixth drum operated as a contro 
n order to maintain uniform conditions. A few of the mor 
interesting results are given in Table 1. In this table the “ coef! 


cient of emissivity ” is based on the temperature difference, stean 


to air (steam pressure maintained at 14% in. of mereury), and 
gives the loss in B.t.u. per sq. ft. of surface per hr. per deg 
rahi temperature difference. 


As in the ease of the tests by Mr. Taylor referred to in Mr 
Day ’s le tter, there was a large increase in heat loss when the m«¢ tal 
thickness of 


was covered with a single asbestos paper without al 


eat. Superior results were 


/btained, however, with air-cell asbestos paper and with a leader 


space to retard the transmission of | 


wall and an between, as shown in Tests 


Table 1. 


having a double 


Nos. 7 and 8 in 


space 


Eprror. 


To THe Epitor: 

It has been brought to the writer's attention that some readers 
of his notes on the above subject, contributed to the January 
issue of this magazine, have obtained very incorrect ideas con- 
cerning the proper interpretation of the results there given. 
Numerous letters relating to this contribution have been received, 


&@ poo thing on hot-air Pipes, nore asbestos would be even worse. 
It is a little difficult to see how any one in reading the notes ean 
come to such conclusions. While it is specified clearly that a thin 
layer of asbestos on hot-air pipes promotes the loss of heat to 
the extent of 33 per cent more than if the pipe was left bare, it 
is also made clear that three layers ol thi isbestos O.OLS ww 

thick applied loosely will make the loss from the covered pipe 
the same as trom the bare pipe, and furthermore it is pointer 
out that if the layer of asbestos is s ilicrently thick, about Ye in 


the loss through the covered pipe will be only 75 per cent ot that 


through the 


\ thu ke 


ot be taken to hold indefinitely for various sizes of pipes, but it 


bare pipe, thus resulting in a saving of 25 per cent 


r layer will cause even a less loss his statement can 


does hold within limits for pipes of such dimensions as © in. t 
10 in. in diameter. 

The reason why more heat will pass throug a pl when 
overed tightly with thin asbestos than when bare j it the 
ellective area ot the pipe as tar as molecular din lor and 
motions are concerned, Is increased at least s« me two or ree 
times mV tle laver ot ashe stos, While the therma r ine due 
o the layer of asbestos is quite small. The resul t more 
molecules can come into close contact with the surface. and thus 
aving their kinetic energy or temperature increased, more heat 
vill be carmed away his increases the loss due to conduction 
and in particular that due to convection, which is the pr neipal 

el d nV Ineans o Wilt cal 5 liberated at the te peratures 

re @¢ The extra los Is thus due ‘ e increase 

) ilar contacts ! ! differen n the radiating 

ve ces li e tempe re dil 

nea } ‘ ( ea 

Now, s rea e surf ‘ 

} . sbestos surtace ! ‘ 

i ; 1? i it i I ; 

sulating mate! > e! r ro} is 

sula SO as te i ! i surface 1 siderab 

ver mperature am is re ‘ e loss Irom C4 er sur 
act | l> The “ay ~ tl if e te per ire ' 
ts outer surtace will be ow e! y » overcome the advantage 
vained, as lar aS heat loss is coneerned, by the rou surrtace 
{ onsequentiv, in order to pr ‘ pes, meet fire-insurance regu 
ations, and also save OSS ol-a pipes should ave a 


thicker coating of insulating material than is at 


much present 
applied. This can be a thicker layer asbestos, several layers 
ol In sheet asbestos, asbestos arr-ce veayy 7 ! suitable 
material used for this purpost 

Pittsburgh, Pa a AYLOR 

The Correct Statement of Averages 
To tue Eprtor: 

While agreeing with Mr. Hess that an arithmetical average is 
very apt to be misleading (page 955, December MecHantcal 
ENGINEERING), I do not feel sure that the mere statement of 
maximum and minimum figures is sufficient indication of the 
degree of reliability achieved. 

Personally, | have found my ow graphical method, which was 


deseribed on page 226, vol. 104 of Engineering, the most reliable 
one I know, sinee it eliminates data which are obviously out of 
obtain ed Bi 


accord with those most ofte a series of experiments. 


London, England. C. H. WINGFIELD, 
M. Inst. Mech. E. 


1920, 
for a forty-two days tour of this country to study the general 


The Swiss Economie Mission expects to sail on May 7, 
economic conditions. A delegation of about sixty engineers from 
the Mission will probably be in St. Louis at the time of the Spring 


Meeting 
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spring Meeting of Mechanical Engineers at St. 
Louis 


The attention of mechanical engineers is called to the Spring 
Meeting of The American Society of Mechanical Engineers to 
be held at St. Louis May 24 to 27. Two of the leading sessions 
will be devoted to subjects of local interest, although of national 
Importance, Those of the development ol transportation on the 
Mississippi River, with a view to shipping products to foreign 
countries by water by the lower Mississippi and the Gulf of 
Mexico, and the other on recent developments in industrial 
housing in which there is a large project under way at St. Louis. 

There will be papers on fuels, oil engines, measurement of the 
flow of water, transmission of heat, pumping engine tests, air- 
plane design, supercharges for aeroplane engines and perform- 
ance of automobile trucks, ete. All authors who expect to con- 
tribute papers are asked by the Committee on Meetings and Pro- 
gram to send their manuscripts to the Society by March 15. It 
s exp “ted that the program of the meeting will be published in 

e April number of MecHANICAL ENGINEERING. 


A.S.M.E. Members in Second Pan American 
Financial Conference 


That eng 


gineers are st¢ adily coming to the front in the discussion 
of national and international problems was once again evidenced 
by the number of A. 8S. M. E. members who participated in the 
deliberations of the Second Pan American Financial Conference, 
which was in session in Washington for 10 days beginning on 
January 19. The Conference was attended by ministers of finance 
and other delegates from each of twenty Latin-American coun- 
tries and representatives of the United States appointed by the 
Secretary of the Treasury. Among the leading Americans chosen 
were the following members of The American Society of 
Mechanical Engineers: Arthur L. Church, for Bolivia; Maurice 
Coster, for Columbia; Andrew Fletcher, for Chile; Hollis God- 
frey, for Peru; John Hays Hammond, for Chile; George H. 
Harries, for Salvador; E. M. Herr, for Eeuador; Ira N. Hollis, 
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for Argentina; George L. Hoxie, for Panama; Chester B. Lord, 
for Dominican Republic; Charles T. Plunkett, for Dominican 
Republic; Calvin W. Rice, for Bolivia; W. L. Saunders, for 
Nicaragua; T. Stebbins, tor Haiti; George F. Swain, for Panama; 
F. H. Taylor, for Uruguay; G. R. Tuska, for Mexico. 


“Industrial Unrest’? Not an A.S.M.E. Pamphlet 


With other members of the Society, the signers of this state- 
ment have received an anonymously written and distributed 
pamphlet. entitled “ Industrial Unrest,” bearing the seal of The 
American Society of Mechanical Engineers and mailed with a 
New York City return address. 

Inasmuch as we have been individually and officially active as 
members of the Executive Committee of the Metropolitan Section 
in bringing the subject of Industrial Relations before the Society, 
we feel compelled publicly to disclaim any connection with or 
knowledge of this publication. 

We deplore the issue of this anonymous booklet bearing the 
imprint of the Society’s emblem. Not only do we consider that 
an improper use has been made of the Society’s emblem, but we 
resent the discourtesy to the Council of our Society perpetrated 


n sending out such propaganda on a subject that is now before 


the Council for action and on which a special committee appointed 
by the Council is soon to report. 


S. N. Castut W. C. Brintox 
G. K. Parsons W. S. Finuay, Jr 
L. P. ALForp KF. T. CHAPMAN. 


History of the Students’ Army Training Corps 


A review of the activities of the Committee on Edueation and 
Special Training has been published by the War Department. 
This records the history and general operations of the Students’ 
Army Training Corps over which it had supervision from its in 
ception on Feb. 10, 1918, until the completion of the settlement 
ot the contraets made with colleges on June 30, 1919 

The report gives interesting information as to the personnel 
of the staff, the educational methods of intensive training in both 
vocational and collegiate divisions, the types of schools and equip- 
ment, costs, specialization curricula, rating and testing, course 
specialists, teache rs, and the war-issues courst 

Brig.-Gen. R. I. Rees was chairman of the Committee; Lt.-Col 
Grenville Clark, secretary and executive officer. The activities 
were conducted by three major departments—the educational, the 
military and the business. The educational department was sub- 
divided into three departments. Mr. C. R. Dooley was director 
ot the vocational training division, the late Dr. R. C. Maelaurin, 
director of the collegiate training division, and Dr. Frank Avde 
lotte, director of the war aims division. The business administra 
tion was under the direction of Mr. BE. K. Hall 

The Civilian Advisory Board ineluded Dr. C. R. Mann, chair 
man; J. W. Dietz, secretary; Dr. J. R. Angell, Dr. S. P. Capen, 
Mr. Hugh Frayne, Dr. R. A. Pearson, Dr. Herman ‘Schneider 

The demobilization of the S. A. T. C. was ordered on Nov. 23, 
1918, and over three hundred thousand student soldiers in 680 
educational institutions were returned to civilian status before 
Christmas, 1918. 


Engineering Organization in India 


The Indian Industrial Commission, which was appointed 
consider the development of engineering works and industries i: 
India, included in its report a recommendation of the formation 
of a Society ot Indian Engineers which should inelude all 
branches of engineering, Last December, at a representative 
meeting of engineers held in Caleutta, the formation of such a 
Society was realized. All the existing organizations in India have 
decided to corporate in the new Society. 

Engineering Society developments in India have been interest- 
ing. In a vast country like India where the engineers ar 


separated by great distances, exchange of experience and access 
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Italian customer broke down in face of 
the part of American bankers. 

The same situation affects the export of foodstuffs. Not only 
can American foodstuffs not be exported in the face of a 25 per 
cent handicap on the exchange, but European foodstuffs, such as 
Danish butter, are finding their way to United States ports. 

At the same time it should be clearly realized that so far the 
fall of prices has mainly affected articles in which there has been 
no domestic shortage, and of which the prices have been main- 
tained either by sales abroad or by storage holdings for foreign 
markets actually or prospective. 


such a requirement on 


Where the article is such that 
there is or is likely to be a serious domestic shortage prices are 
not only not coming down but have an upward trend. Such is 
largely the ease with steel, and fuel oil and its various products. 

On the whole it would appear that the trend of business affairs 
ias clearly begun to favor the consumer, who, however, has no 
way of estimating just how far this will extend. The consumer 
sees the beginning of price recessions and an active demand which 
may be stimulated by lower prices, and the manufacturer has to 
view the same situation. The question is how these forees will 
act in relation to one another. 


Aeronautics in the United States 


Che impression appears to prevail that the state of aeronautics 
in America, as compared with that in Europe, is decidedly back- 
ward and in every way inferior. Developments on the two con- 
\inents have been compared to the disadvantage of this country, 


both in regard to teehnieal the 


achievement and 


appropriations for aviation work, 


government 


The actual situation, however, from an American point of view, 
is far less disturbing than would appear. As regards appropria 
tions, the situation is not good either here or abroad, althoug! 
probably a good deal worse here than in Europe. The original 
appropriations in England and France were enormous, the appro- 
priation in England being more than $300,000,000 for one vear; 
but these appropriations have been very greatly cut down, partl 
because of the tendeney to economize and also beeause of the 
growing feeling that important changes, mechanical and other- 
wise, in the aeronautical field are impending and that it might 
he well to await developments before incurring expenditures of 
such large sums. 

In this country Congress has refused to 
siderable sum for the present, and, in this 
is anything but eneouraging. 


appropriate any con- 
respect, the situation 
The development of commercial aviation abroad has been of a 
advertised than here. 
Thus, practically regular communication is maintained between 
London and Paris and a few other large cities. This is cited as 
showing the progress of aviation abroad. On the other hand, 
regular communication by aeroplane has been maintained in this 
country between New York and Washington for many months 
and is now being extended to Chicago. 


more startling character and much better 


Our Forest-Service is 
employing ueroplanes with great effectiveness for the detection 
and combating of forest fires. On the Pacific coast power trans 
mission companies use aeroplanes to Jocate and repair faults 
and breaks in transmission and telephone lines, especially in the 
mountain regions. Ranchers find communication through the air 
a great boon in inspecting widely seattered herds of cattle and 
sheep over trackless ranges where an automobile is often of little 
service. In Texas, oil men have also found the aeroplane of great 
advantage, both in inspecting widely seattered properties and in 
quickly reaching new fields where indications of liquid wealth 
have been located. 

It would be fair to state that from the point of view of organiza- 
tion and results achieved the American developments are, if any- 
thing, carried out on a greater seale than the European. 

In the field of straight commercial aviation the United States 
probably leads. Thousands of planes are already in use by the 
publie for every-day commercial work and such large companies 
as, for example, the Curtiss, are literally working day and night 
and still have considerable difficulty in keeping up with the 
orders accumulating on their books. An encouraging feature is 
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that a number of American 

been sold or contracted for 

South Africa and China. 
Comparing the number 

their dollar value, America 


aeroplanes and aeroplane parts have 
abroad, especially to South America, 


of aeroplanes sold to the publie in 
again leads. In making such a com 
parison it should be noted that only a very small number of 
war planes have been sold to the publie and that the largest 
number of planes going for publie use have been those built since 
the armistice and designed for peace purposes, a situation which 
is more favorable in every respect than that existing in Europe, 
where it is chiefly the disearded war planes which go for purposes 
of commercial aviation. 

In this significant statements have been 
made in British aeronautical papers in reference to the situation 
existing in Scandinavian countries. 


connection, rather 
The conditions there favor 
the adoption of aeroplanes for communication between the islands 
in the North Sea and the inter-country and a considerable num- 
ber of German planes were bought for this purpose. This was 
followed by a large number of accidents fatal and otherwise and 
when we learn that German discarded war planes have been 
bought with an extra engine for about $100 American dollars, 
it is very easy to coneeive why their use has proved disastrous 
to aviators. 

have 


There been several important teehmieal developments in 


America to which the general public has not paid the attentior 


deservediy due. One of the most significant of such develop 
ments was the tests earried out by the Navy Department, in con 
nection with the Martin torpedo plane. This plane exceeded by 
far the requirements set by the Navy Department for its adoptio 
and actually carried a torpedo weighing in excess of half a ton 
at a speed of 120 m.p.h. 


In fact, the results of these tests have 


been so encouragiig as to point to the possibility ot the torpedo 
volutionizing The 


plane is entirel\ iin and was proposed many 


plane entirely re marine warfare. torpedo 
American invention 
years ago by a member of the American Navy. 

Another Important development 


design and operation of the Liberty motor 


has been refinement in 
In the months whic! 


have elapsed since the armistice a large amount of valuable work 


Lhe 


has been done on this motor whereby it has been brought to a 
high state of efficiency. The Liberty motor of today stands out 
as one of the great achievements of American engineering genius 
The wireless telephone for use in ayvistion is practieally ex 
clusively an American development and in the last vear has beet 
brought to an unusually high state of perfection. 

In addition to these the most earnest consideration should be 
given to the important results achieved during the last two years 
in such research laboratories as MeCook Field and the U. S. Bu 
reau of Standards. Under the impetus of war and partly ot 
funds provided by Congress during that period, a large number 
of important investigations on the stress of materials, fuels, elee 
trical equipment of aeroplanes, ete., have been carried out, and 
now the American manufacturer of aeroplanes and accessories 
has a vast fund of information at his command; and what is, per 
haps, more important, a number of men who have carried out 
investigations are cheerfully ready to give of their fund of know! 
edge to those wishing to use it in a legitimate way for the good 
of the country. 


The first copy of Zhe Tech Engineering News, published by 
the undergraduates of the Massachusetts Institute of Technology, 
has just been issued, It is a 16-page journal, 9 by 12 in. in size, 
published monthly, and its purpose is to provide a medium for 
the exchange of ideas between the Institute (the faculty, under- 
graduates and laboratory workers) and men of executive rank 
throughout the country. Its articles are intended to be of a 
character to interest practicing engineers as well as students, 
and to aequaint each with the needs and conditions of the other. 
The first issue contains a number of original articles of merit; 
some of them are strictly of a technical character, presenting new 
material, while others deal with the business side of the engineer’s 
work, as in one contribution upon Possibilities for Civil Engi- 
neers in South America. 
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American Engineering Standards Committee 
Actively Engaged in Organizing 
Standardization Work 
Ch 


in 1918 by representatives of the national engineering soci 


Amencan Engineering Standards Committe: 


ty secure cooperation and prevent duplication in the work of 


standarization, now hus a revised constitution, with by-laws and 


les recently adopted bv the cooperating societies These are 
of wide scope and allow the direct or indirect participation 
it any organization interested m= standardization Provision 
s made for direct representation on the Committee of addi 
onal organizations or groups of organizations 
The Committee’s activities are already taking on an inter 
ational character. It has approved specifications for standard 
pipe threads, for which The American Society of Mechanical 
Kngineers and the American Gas Association are sponsors, and 
ire representing America on this subject at an international 
onference in Paris. Coéperation is in progress with the Na 
ional Serew Thread Commission, by which direct codperative 
ork with the British, not possible by the official Commissior 
: being carried out. The Committee is also in activ opera 
on with the Canadians on bridge specifications, with 1 Britis! 
pecifications for machine tools, and with the Sw ‘ To 
ons for ball b c 
\ large conference, in which practically all nat rea 
interested in industrial safety participated, | ! 
voted that all industrial safety codes should be epared 
under the auspices of the American Engineering Standards 
iittee. This was reported in the February 1 her of 
\| ICAL IONGIN} 
Hiow ‘Tur COMMITTER OPERATES 
\ organization may request the Committee prove 
dare whi it s formulated, or to appro ‘ ees 
a appointed, and by so doing become ONSO? 
‘ ty iwo or mere organizations mav act as ont ponsors 
Vp. il of ( ndard is given when it is the substantially 
ous ClUSIO! 7) nu section committe mad ip of 
resentatives of producers, consumers and gener: interests, 
nd so selected that all interests eoneerned have adequa repre 
tation on the section committee. 
is understood that a standard must be referred to as that 
the sponsor, using whatever title the sponsor has given it 
lowed by the statement—* Approved by the American E1 
neering Standards Committee.” The approval mav be giver 
one of three wavs * Recommended Practice,” Tentative 
Standard” or Amerient Standard.” The “approval” of 
standard does not mea that the Committee has itself worked 
and approved each detail, but rather that the work has 
been carried out | ectional committee adequately represent 
the industry concerned, and sponsored by one or more bodies 
abality, experience i d standing, so that the result may stand 


or what is best 1 American engineering practice, 


\ny standard or group of standards adopted by any organi 


ation or in process of preparation, prior to January 1, 1920, 
ay be approved by the Committee, if in the opinion of the 
(committee it has either been developed by a properly consti 


tuted committee, or has, by actual practice, proved its right 
to beeome a standard 

In addition to the work of assistant in the selection of com 
mittees and certifying that their work has been done under 
proper conditions, the Committee will act as a bureau of infor 


regarding standardization. 


mnatior 


PERSONNEL OF COMMITTEE 


lhe Committee as it exists today consists of 24 members and 


includes representatives of the American Society ot Testing 


Materials and of the Government Departments of Commerce, 
Navy and War, as well as of the founder Societies. Its former 
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ehairman, Prof. Comfort A. Adams, who has done painstaking 


work for the Commiuttes Sines its inception, has been obliged 
to retire from this office beeause of the press of other affairs, 
and he is now succeeded by A. A. Stevenson, Past-President 


of the American for Testing Materials. Its 


18 Dr. Pr. G. Agnew, formerly of the U. S. Bureau of Star dards, 


society secretary 


with headquarters in the Engineering Societies Building, 29 
West 39th Street, New York. Until recently when it was pos 
sible to arrange for a permanent secretary, Prof. C. B. Le Page, 
secretary of the Standards and Technical Committec f the 


A. S. M. E.. acted volunteer secretary 


PROPER BALANCING OF FUEL, 
CANT AND MOTOR 


168) 


LUBRI- 


(Continued from page 


ly consumed on top ol the Effecting com 
} 


and 1g! 


will be entire pistons 


l 


pression ol the air and gasoline outside of the cylinder, 


ing the charge upon admission and during the power stroke, would 


overcome practically the entire amount of fuel-and-air-mixture 


leakage that takes place during the compression stroke of the 
present four-cyecle motor. Other methods will undoubtedly bs 
proposed and worked out suecessfully as soon as the seriousness 
ot the present situation 1s fully established 
Cr L, . Uy 

In the Air Sei during the wat necessity existed for the 
conserva oO bri Fr oll d ple system of reclama- 
| I A ( 4 ‘ ‘ hy ] neo ‘ ‘ ‘ 
country which bro nsiderabl oj and 

oney The Co} LQ) per ce { e oil , and 
ised in the aeronau reel vas sent back to the re« ners, 
ind of that amount 73 per cent, and as | Y is 95 per was 
reclaimed and made a lable for reus nd the st recor how 

at this reclaimed oil was, 11 anyt ng, a better lubricant than 
the original new oil ihe engine vere cleaner atter 5 use, 
0 per cent of the field flying engineers stated the reclaimed oil 
was prelerr d to new oil; the othe 1} per cent said it wa ust 


as good as new oil. 


Oil reclaimers are commercially successful. It is only necessary 


to have steam for their operation. They should be install 


in 
every commercial garage. Reclamation of motor oil can be carried 


on without trouble and at a cost not exceeding ten cents a gallon 


The oil so reclaimed will be just as good a lubricant as when new. 


but will be dark in color and have a slightly burnt odor, correction 


of which wil] req lire expensive ind elaborate equipment ar d iS 


not at all necessary 


Where reclaimers are installed oil should be removed every 


ger drains and with « 


day. Motors should be made with lar as\ 
methods of draining and filling. In facet, it should be as easy to 
drain and fill a modern motor with lubricating oil as it is ‘o fill 
the radiator with water or the tubes with air 

Devices to remove the dilution in the oil in the motor or in th 


reclaimer do not solve the main problem of economy of use of 
| 


zasoline. This is squarely up to the motor manufacturer or th 
designing engineer. The solutior ust come through some en 


tirely different mechanical use of the fuel. 
Then the importance of the care of gasoline and lubricating 
oil must not be overlooked, and the useless wasting of even the 


smallest amount of gasoline or oil per car must be avoided 
The Bureau of 
Mines has sounded repeated warnings as to the reducing reserves 


We are dealing with a disappearing asset 


The oil age which we are now living in will be shortened if we do 
not conserve our supplies by every possible means, and conserva 
tion is squarely up io the engineers of the country, 


as it is neces 
sary first to secure engines that will utilize more of the heat 
units of the fuel, and are so designed that mechanical losses in 
the use of the fuel will not oceur. And it is up to the millions 
of car users to prevent the small losses per ear which in the 


aggregate mean million of gallons of a product which is of prime 
necessity to modern industry 











Herbert C. Hoover Addresses Mining Engineers 


Discusses Railroads, Shipping, Industrial Rela 


tions, and Other National Problems in which 


Engineers Are Directly Concerned 


A S we go to press the American Institute of Mining and 
Metallurgical Engineers is holding its annual meeting, the 
ot been the Herbert c. 
delivered upon assuming t f the Institute 


which has inaugural address of 


Teature 
Hoover, 


for the 


he preside I cy 0 
ensuing year. 

In beginning his address Mr. Hoover spoke of the work whieh 
+] 


he engineers have done for the nation during the war and of the 


facing them. 


an ever before,” 


ereater task now 


tT} . 
t 


he 
nterest of the engineer in this vast complex of 
be met our We faced 
with a new orientation of our country to world problems. We 
face a Europe still at war; still amid social revolutions; some of 


‘Even more said, “is there necessity for 


+} 


e continued 1 


problems that must by government. are 


its people still slacking on production; millions starving; and 
the safety of its civilization is still hanging by a slender thread.” 


Mr. 


in t! 


Hoover referred specifically to some of the great problems 
intere sted. Briet quota- 


references are given below, as reported in the 


is countrv in whieh engineers are 


these 


ns from 
daily 


nation 


Speaking of the railroads and shipping, he said: 


press, 


war nationalization of railways and likewise the war 


lization o shipping are our two greatest problems In gov- 


ernment control awaiting demobilization. 


ntal obi etvtions 


There are many funda- 


o continuation of these experiments in social- 


ism necessitated by the war. They lie chiefly in their destruction 
of initiative in our people and the dangers of political domination 
that ¢an grow trom governmental operatio 

Already we ean show that no government under pressure of 
ever present political or sectional interests can properly conduct 
the risks of extension and improvement, or ean be free from local 


pressure to uct unwarranted services in indust 


rial enterprise. 
hand, our people have long since recognized that 
to for 
the human rights of employees can ever be domi- 
natea The 
is almost overwhelming in complexity. 

“ As t| Q 


000,000 


turn monopoly over unrestrained operation 


1 by dividends. problem is easy to state. Its Ss lution 


result of 


the 


war pressure we will spend over $2,800, 


11 completion of a fleet of 1,900 ships of a total of 


11,000,000 tons, nearly one-quarter of the world’s cargo shipping 


We are proud of this great expansion of our marine, and we wish 


to retain it under the American flag. 
“Our shipping problem has one large point of departure from 
e railway problem, for there is no element of natural monopoly. 


Any one with a water-tight vehicle can enter upon the seas today, 
upon t conduet of 
nationalized industry in competition with our own people and all 


flicieney 


and our government is now engaged he a 


world besides. 
eould he 1 


passed 


While in the railways government in 


on to the consumer, on the seas we will sooner 


or later find it translated to the national Treasury. 

* Second, we may find it desirable to hold a eonsiderable LovV- 
ernment fleet to build up trade routes in expansion of our trade, 
even at some loss in operation. 


“ Third, 


nous ship buildin 


n order to create this fleet we have built 


up an enor- 


gy industry. 


Fifty per cent of the capacity of 


our sl ipvards will more thar provide any necessary construction 
for American aceount. Therefore, there is a need of obtaining 
foreign orders, or the reduction of capacity, or both. 


with 


7 I heleve " 


manutacti 


most engineers, that with our skill in repetition 
the world 


repetition 


ire, W 


e ¢an compete with any ship builders i 


maintain our American wage standards: but this 


ana 


manufacture implies constant flow of orders. 


a 


DEPARTMENT OF Pusitic WorKS ESSENTIAL 


“Our joint engineering committees have examined with a great 
deal of care into organization of and our expenditure on public 
works and technical services. They report that the annual expendi- 


ture on such works and services now amounts to over $250,000,000 


per annum, and that they are carried out today in nine different 
great waste by lack of 
194 


governmental departments. “There is ¢ 


national policy of coérdination, in overlapping with different di 


pariments, in competition with each other in the purchase of 
supphes and materials and the support of many engineering 
statfs. 

* They recommend the solution that almost eve ry other civilized 
yovernment has long sines adopted that is, the coordinat on oO 
these measures into one department under which 9 nder 
takings should be condueted and controlled 

INDUSTRIAL RELATIONS A National Prop 

“ Another great national problem to which ev ry er i 
the United States is giving earnest thought and w ich he 
eomes in daily contact, is that of the relationship of et ployer 
and employee in industry. 

“We have until recently greatly neglected the factor 
that is so large an element in our very productivity. The devel 
ment OL vast repetition in the process of industri eadent 
the sense of craftsmanship and the great extension of indust: 
has divorced the employer and his employees fr ntaet 
that earried responsibility for the human problem. 

I am daily impressed with the fact that there i way 
out, and that is te again reestablish through organized represel 
tation that personal cooperatior between emp el ( plover 
n production that v binding foree whe r indust: , 
smaller of unit and of less special 

* Many of the questions of this industrial r \ 
large engineering problems, of which I know of no better examnpl 
than that of the soft eoal industry subjeet diseu d bv the A 
I. M. & M. E. at their convention Broadly, here is ndustr1 
functioning badly from an engineering and, conseque , tror 
an economic and human standpoint. Owing the ! ene 
of production, seasonal and local, this industry has b e 
10 a peak load of 25 or 30 per cent over the avera | is 
been provided with a 25 or 30 per cent larger hor « ! 
than it would require if eontinuous operation could be brought 
about. 

“There les in this intermittenev not onlv a lor t! ‘ 
uman misery through intermittent employm« hut t economi 
loss to the community of over a hundred thousand worl s who 
could be applied to other production and the eost of « ild be 
decreased to the consumer. This intermitteney lies at the root of 
the last strike in the attempt of the en plovees to se ire rh ¢ 1a 
division among themselves of tl Is part employment 
that could meet their view of a living return on full empleo, ! 

NATIO> IpEALS SHO PREVAIL 

“ These are but few of the problems that eonfront u But i 
the tormulati of measures of solution we need a star 
adherence to national ideals and our own social philosop 

In the diseussion of these ideals and this social philosophy 
we hear much of radi ilism and of reaction. In their present 
day practical aspects they represent, on one hand, roug vari 
ous degrees of exponents of socialism, who would, directly or 
indirectly, undermine the principle of private property and per 


sonal wu itiative . and, on the other hand, 
various d 


acs 


those exponents who it 
rrec and 
They r pre- 
serve class privilege, either a moneyed or a bureaucratic aristoe- 
racy. 


s desire to dominate tl 


both 


e community tor profit 


privilege. represent attempts to introduce « 
We have, however, in American democracy an ideal and a 


social philosophy that sympathizes neither with radicalism no 


. 
reaction as they are manifested today. 

“ For the steadily 
developing a social philosophy as part of their own democraey— 
and in these ideals it differs from all other democracies. This phil 
osophy has stood this period of test in the fire of common sense: 
it is, in substanee, that there should be an equality of oppor- 
tunity—an equal chanee—to every citizen.” 


renerations American have been 


people 
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How This Value Has Changed and Is 


Phe Engineer 
Compensation Should Be Based on the Value of the Dollar 














lesale markets 


modity prices is the delay in readjustment of 
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i I asing power of dolla Int ing uy l l - i l 
modities are arranged in seven groups, as f vs (1) { 1014 } 
g ng 1 l ] which the nriecee o yy mher 1014 ‘ ker the 
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individual's expense for fuel and shelter is at least partially as lain : ; ~~ ; ne 
in the total These index numbers published by R. G. Dun & ngeures have increase d le SS rapidly than tf com- 
lieved to be the most reliable record obtainable of price changes : 
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TABLE 2 PERCENTAGES OF INCREASE OVER DECEMBER 
1, 1914 IN WHOLESALE PRICES AND IN COST OF 
LIVING AT VARIOUS DATES 


4 





Date lbun’s:' Index No Bureau of Labor's 
tor wholesale prices per cent of — In- 
per cent of In crease in Cost of 
erease over Dde« Living Over Dee. 
1, 1914 1, 1914; Average 
of 17 Industrial 
(ities. 
Dex 1, 191d: 1.07 
Dec. 1, 1916. 14.14 
Dec. 1, 117. 41.81 
Dec. 1, 1918... TAO 
June 1, 1919 TH.24 
July 1, 1919.. 
Aug. 1, 191%). 
Sept. 1, 1919. 
Oct. 1, 1919. 
Nov. 1, 1919... ave 
Dex 1, 1919. Pee oe 


Bureau of Labor figures bring down the record only to June 1, 
1919. Since that date there has been a great increase in house 
rentals all over the country. There are no statistics to show 
the amount of this increase and its effect on the cost of living, 
but there is good reason to believe that this increase, coupled 
with the general increase in charges for personal service that 
has taken place during 1919, and the advance of prices by retail 
merchants at a greater rate than the wholesale price increases. 
is suflicient to make the percentage of increase in the cost of 
living indicated by the Dun statistics a true record of the change 
in value of the dollar at the present time. 

There is still another item to be considered. Phe percentage 
of increase in wholesale prices shown in Table 2 records the in- 
crease over the prices on December 1, 1914. A more accurate 
comparison would be to take the average prices for the entire 
year 1914 as the base with which to make the comparison. The 
average of Dun’s index numbers for t 


i¢ 12 months of 1919 was 
$122.20. The average wholesale prices of commodities on 
December 1, 1919, were therefore double the average prices for 
the year 1914. The value of the dollar today, therefore, in th 
wholesale market is just half what it was during 1914, and it 
is less than it was at any time during the war. 


CHANGES IN “Cost oF LivING” AND IN “VALUE OF THI 
DoLLAR” arE Nor THE Samet 


The customary reference to the general increase ol prices 
above reviewed as “the high cost of living” has tended to econ- 
fuse the minds of many people. Some employers have argued 
that the high cost of living was not their affair. They have 
declared the real trouble to be “the cost of high living.” On 
the other hand engineers or other professional workers, and 
many classes of salaried men, have hesitated to press claims for 
increased pay on the ground that changes in the cost of living 
make it difficult to live on their incomes. Such men rightly fee! 
that their living expenses are their own private affair. 

When, however, it is clearly understood that what has take 
place is a change in the value of the dollar, the elaim for an it 
crease in the rate of pay measured in dollars rests on entirely 
different ground. The proper and dignified position for the 
engineer is to assume that his work should receive at least the 
same compensation in absolute value that it received five years 
ago and that, therefore, the compensation measured in dollars 
should be inereased by whatever amount is necessary to offset 
the decreased value of the dollar. 

There can be no denial of the justice of this claim, even though 
the diffieulty of satisfying it to the full extent in many depart 
ments of engineering work is recognized. The compensation of 
many engineers is dependent upon laws and ordinances, custom 
and precedent. Great inertia must often be overcome to effect 
a change. In many cases the compensation of the engineer, like 
that of many other publie servants, is dependent upon revenue 
raised by taxation; and the difficulties in increasing tax rates 
to correspond to the great decrease in the value of the dollar 
are known to everyone. 

Engineers engaged in business on their own account have to 
meet the difficulty of raising their fees to offset the changed 
value of the dollar, a task especially diffieult in fields of engineer- 
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ing where work is inactive and the competition for it is keen; 
yet without such increase they cannot adequately raise the pay 
of their own employees. This illustrates anew the need for 
emphasizing the change in value of the dollar, rather than the 
change in living costs. The former is at once recognized to bear 
directly on fair prices for goods sold and for the fees eharged 


by professional men as well as on wages and salaries. 


How Lone Witt Hic Prices Stray ? 


There has been reluctance to raise salaries to correspond to 
the changed value of the dollar because of the idea that prices 
were to drop back with the conelusion of the war. So far fron 
this being the case, the above quoted records show that following 


t 


the lull in business atter the armistice prices have risen above 


even the war time seal 


e and are now at the hichest point ever 
reached. Business has largely readjusted itself to the changed 
conditions and the activity in some lines exceeds that registere: 
during the wat 


At the bottom of the changed price conditions is the surplus 


piu 
of demand over supply. The world urgently needs more tood 
and coal and steel and cotton, more of the goods made fron 
them and from other raw materials than are now being produces 
The competition among buvers that sent prices soaring in the 


early vears of the war is still an active force to maintain prices 

The only two things which ean restore prices to their forme: 
level are increased production or decreased consumption. Worl 
wide disorganization of industry and of government, deticient 
eapital and deficient transport facilities all tend to reduce yr 
duction. The world ot 


consumers, long held down to a war 
diet and war clothing, now eagerly seeks to replenish its larder 
and wardrobe and to repair and renew its stock of buildings 
and machinery. 

The outlook is that it will take years to again organize thi 
world’s equipment for produetion and distribution, including 
finance, transportation by land and sea, and merehandising, s: 
that the demands of consumers may be met as before the wa 
and prices be brought back to former level. 

The present price level is not considered merely temporary 
by such of our Government agencies as the Department of 
Labor and the Federal Reserve Board or by such eeonomists as 
Irving Fisher and J. S. Holden. Substantial relief from the 
high cost of living, therefore, cannot reasonably be expected 
through a deerease in prices; it must be met by inereases i 
salaries. 

From such considerations as these, the Committee feels justified 
in urging that a readjustment of compensation should be based 


on the assumption that the present seale of prices is to eontinue 


' 


for an indefinite time 


Il. THE INTRINSIC VALUE OF ENGINEERING 
SERVIC] 


It will be generally agreed that the salary of an engineer 
ought to be at least suffigent to enable him to live in the manner 
whieh his position and responsibility call for, and in additior 
to repay within a reasonable timé the investment in time and 
money he has made in gaining the education and experience 
which is necessary for his work. 

Unfortunately there has been for fully a deeade a tend 
to lower the pay of engineers. The law of supply and demand 
has operated to reduce the pay of engineers in many braneles 
of the profession far below the standards above defined. 

By paying too low a rate for engineering service, the inevit 
able tendeney has been to lower its quality. This has been 
especially marked in the case of engineers in Federal, State, and 
Municipal service. Here the inertia whieh prevails in all publie 
affairs has prevented the engineers from receiving more than a 
trifling part of the increase in pay, measured in dollars, that is 
required to offset the shrinkage in the dollar value. 

The obvious result has been to drive out of the publie service 
the best and ablest men, who can obtain better positions else- 
where, and to leave only the men who by reason of age or 
inferior ability cannot make such a change. 
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CHEAPENED ENGINEERING SERVICE MEANS Waste AND Dancer 


It cannot be too strongly emphasized that the public loses 
the 
The 

in designing, constructing, o1 
important 


work 


ind judgment, broad knowledge, and 


hrough cheap engineering service many times amount it 


ay seem to save through lower salaries. professional 


vineer in a responsible .position 


xecutive direction of should have 


executive 


Initiative, 
Lack 


these qualities often results in great loss of money, otter by 


ability 


cedlessly increasing the eost of work of which the pubhe never 
nows. 
lhis matter deserves erip lasts ere because Where readtust 
ent of salaries has taken place to compensate tor the changer 
ilue of the dollar it has been common to eonfine the nereas 
he lower paid men and to do little or nothing for the m« 
ceiving Salaries above $2500 to $3000 There is no longe) 
use for this, as the above review amply proves hye 
seeming economy, also, 1s Very smal] hpecau 
he higher positions are few in number eo 
< and hk 1 protes I ri 
hie Wi s Pre . 
It is trankly recog d there is another elass 
k of a re ne order which ealls for li 
hiative, originality, o1 dgment Much o | 0 
cal work in the field, the office, the shop. or the 
be and s being done b i) = and our rhit 
wation and no more training than that afforded b 
vondens hool or a tew months study in a trac 
st of this work does require, however, a degree of reliah 
fidelity which deserves fain compensation Phi 
fair rates of pay for this class of technical workers is 
ind by comparison with the standard rates of wages paid 
lled workers in the trades. These workmen are now genet 
y receiving rates of pay much higher than the routine te 


Civil Engineers Discuss 


Features of Annual Meeting 
Recommendations 


few Six Seventh annual meeting of the American Soci 
of Civil Engineers was held in New York on Ja ry 2 
oO Clhnet interest centered upon the comprehens 


ot the Committee on Development present 


Direction in October The report of the Jour Lr el ‘ 
mittee of the four Founder Societies was appende t t 
velopment ( ommittee’s repo! nd als Cu e inde} eonsidael 


ion, 
With re 


evelopment Committee 


activities ol 


rard he technical 


pocietyv thi 


recommended in part: 


That local “* sections” hold not less than four stated meetings 
r year and encourage joint meetings with kindred societies; 
if periodic joint meetings of the four uational societies be 


uraged; that the fortnightly meetings of the parent societs 


discontinued; that the semi-annual meetings of the parent 


mine } 


c1ety be supplemented by the addition of a 


eeting, held successively in different sections of the country 
cooperation with loeal seetions, and that at these meetings 
s well as at the Annual Meeting and the Annual Conventior 
tention be given to technical and broad economic problems. 


the Annual Convention at least half the time should 


for the serious consideration of 


d that at 
scheduled technical matters: 
at the present system of securing papers which depends wholly 
voluntary offers and results in a limited variety of subjects 
that will fit definite 
rogram, directed by the Publication Committee and announced 
whole that 


side, with 


supplemented by papers into a logical 


advance for a season: and deseribing 


papers 
orks be brief on the narrative 
stating the technical 


more attention given 


lessons of suceesses and failures; that 


MECHANICAL 


Are Discussions of Development 
of Special Committee Appointed to Review It 
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nical worker and in many cases higher than even 


who carries large responsibility for design or administratior 
The Federal Government is now paying thousands of its hig 


lerical and technical foree less than a living 
the 


paying salaries ot 


AS trained wage 


kixeept lor temporary bonus of $240 a year for position: 


yy $2,500 or less, no attention has been paid te 
the constantly diminishing purchasing power of the salaries 


On 


pan 
to this class of employees. the 


full 


other hand the (Government 


lis vivel recognition to mereased living costs in fixir the 
wages of organized labor. 

A * shipfitter * in the Navy Yard, for exar rie elves 31.75! 
a year while he is learnine ow to do his work Atte, - 
months of apprenticeship e gets $2,000 If e is 
‘straw boss” in charge of 12 or more men, he gets $2,450. ans 
if a “ sub-foreman ” in charge of 30 or more men, he gets $2.900 


\ blacksmith (heavy fire gets $2,400 


A “hammer and n 


orger’”’ (heavy) gets $3,700. 


ly anv instances the amount paid Tor skilled labor is great« 
ea nt »p oO the trained Government engineer. O 
} e labor cratts were iwardesr i rate o vac ) < ive 
d more ov the La \ stme! Board 
| skilled labor equired to k y to I 
rite, and he may receive full pay after an experienc 
! ‘ . » s e Government engin¢ 
' e, Ol é he nd, to get an equivalent amount of pay 
must have had trom two to eight vears’ experience, if he is not 
al gra inv instances will not be admitted 
ta thou ‘ ‘ ad ree anc en only with fro 
our vears prac ( experle et 
Even th te iry oversupply of men trained 
mecring work ma Ke t possible to keep salaries for ft “7 


n workers below the wage of laborers, 
ch 


will, and 


ra the nevitable ré 


will be a dissatisfied working force, whi carries out the da 


routine without energy or good the publie’s work w 


not be done with ef] menev or economy 


Development Problems 


‘ommittee Report and 


= ir as practicabdit ) | rs 8 T 
el progress ‘ ( é i l ) 
ranches ot eivil engineering at neous dis sion 
papers by t st | be encouraged; 

e monthlv P) } . ‘ ‘ a tf nelude editor 
rk, abstracts and r Vs i ( eering ar é 
ad sub ets ot pon I es ( rea mayor ly 0 ‘ 

cineers: that codperation vv e American Engineering §S 

dards Committee be ippl ed and it be continued an ‘ 
tended but that the idea « developing this Committee n 
another association be deprecated; that the Board of Du 

he requested to consider the advisability of compiling a b 
of recommended principles of practice and standards to foll 

e development of engineering; and that to carry out e in 

of these recommendations effectively the technical editorial s 


Committe 


he under the direction of t 
Direction 


A special committee of the Board of appointed t 
study the report of the Development Committee and review 


suggestions, offered the following criticisms of the Joint Cor 


> Ss 


terence Committee Report, wiuch, as 1 


cluded in the report of the Development Commuatte 

1 The Joint Conference Committees port do sufficiently 
ontine the voting power of the proposed new National Organization 
to the corporate members of the present National Engineering S« 
cieties, and of such other allied technical societies as ar ieari pre 
dominately professional in their aim, and who are equally irefu 
with the present national so ieties in the admissi t t r men 
bership. 

2 The proposed new organization does not have close enough con 
nection and codrdination with the officers and board lirect 
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the present national societies and such other national and regional 
societies as It may see fit to admit to its memb« rship. 


o ‘The Committee's plan creates a large amount of new, somewhat 


mplicated, and expensive machinery that appears to us to be un- 
necessary, and which it may be reasonable to doubt can be made to 
work smoothly for some time to come, at least insofar as the present 
Xperience of engineering societies has gone 

: plan tor the new orgar : lrawn as largely to 
leprive the present national societies of any consideral niluen i 
arge pul r national technical problems in which they are naturally 

» ‘The plan commits the welfare of t engineering profession to a 
new and untried organization without h . precedent, or experience 
i a i st ni-} ‘ = i I t cial ‘ i bal 
eti pparently not only not red I \ y become 
I t t predominating nee 

( I representation it I gar t cord he four 
if t is I lv insu it ey +} imbers. 
exper nd standing 

se and other n r alleg hiect e speela 
! tee suggested that the officers and Boards of Direction « 


the present national and their affiliated engineering societies could 


form, ex-officio, a National Engineering Couneil for the pur- 
poses of professional unity, which would, in effeet, continue the 

rk of the present Engineering Council, and that to the eouneil 

is tormed might be added, if desired, delegates from. state 
and local councils to be formed throughout the country. In 
this connection see also the account in this number of the Con 
‘erences the yoverninge hoards ( ( lo nder societies or 


First Step Toward Federation of Engineering Societies 


A Conference to Be Called Immediately of National and Local Societies to Formulate Plans for 
Comprehensive Organization 


N portant all-day conterence of the officers of the four 
A ational engineering socleties—the first such meeting ever 
held—was called in New York on January 23 by Engineering 
Couneil to discuss matters relative to the Council and its publie 
work and to consider the broad question of engineering organiza 
tion as re ported in the recommendations of the Joint Conference 
Committee of the Founder Societies. The Trustees of the United 
Mngineering Society, the members of the Joint Conference Com- 
mittee and of Engineering Council were also present, the whole 
gathering numbering ninety-five leading engineers from all 


sections ot the eountrv. 


lhe feature of the meeting was the passage of a resolution 


o i ition as 
a recommendation to the several societies approving tl recent 
report ot the Jomt Conference Committee and ealling for a 
econterence in the near future of representatives of engineering 


organizations throughout the country to formulate plans for a 
federation of engineering societies. This is probably the most 


important and significant step which has been taken toward seeur- 


ing concerted action by the engineers of the country in respect 


to their common interests and their participations in publie 


affairs. The wording of the resolution was as follows: 


I 


WHEREAS, This conference of national engineering societies has 
considered the recommendations of the Joint Conference Com- 
mittee of the four Founder Societies, therefore, be it 

ple that report 


R red, That the eonferenes adopts in prineél 
and requests the Joint Conference Committee to eall, without 


delay, a conference of representatives of national, local, state and 
regional engineering organizations to bring into existence the 
comprehensive organization proposed. 

Vorep unanimously that if this conference be called together 
again, it be called for a meeting in Chicago on April 20. 

The conference on January 23 was called to order by Vice- 
Chairman D. S. Jacobus in the absence of J. Parke Channing, 
Chairman of Engineering Council, who was ill. Dr. A. R. 
Ladoux, Vice-President, Am. Inst. Min. & Met. Engrs., was elected 
chairman of the Conference. 


The Board of Direction then voted that the main question 
in the Development Committee's report be submitted to 
society tor action by letter ballot as soon as possibl 
resolutions i tthe 1} vara inelude ta suggeste | I ‘ l 
ronnars to mn ent te Lhe membe rstilp. 1 the wordl 
questions Was dified i ly ( d 
idopted as llow 

. = | t American So ‘ { ing i 
| Cc Vv t t | i 

>» § the & } engines 
iliied tec! v 
professi 

4 ~S} ] ~ ‘ ; 

a | | ( 
a | rt 

4 Sha i 3 t y 
ictivities be. oved 

> Ss Ss i 

6 Sha t lire 8 I each geograph I I 
ind ele ! I t 1 

‘ Ss I Si) 

8S Si the ré t nominating tt and 
dates r th president, two \ I ( t it surer 
nominated esentatives local ns 

uv Shall t 1 Ss lr es 3 t gr 

( y w 
said increase I t exceed se) per i I I! 

A resolu vas also passed 1 ! ¢ the Board to 
ny iestions + in Ste Sd cmnniel ws needfu » develop 
opinion of ( embers 

Kun OF ENGINEERING COUN‘ DISCUSS 

A paper prepared by Chairman Channing, read at the 
ference , reviewed the main facts regarding the present organ 
tion and work of Engineering Council, covering important act 
ties which have been reported from month to month in the eolur 
of MECHANICAL ENGINEERING 

The financial needs of Engineering Council were outlined | 
Charles T. Main, Past-President Am.Soe.M.1 He stated t 
$45,000 was needed to continue the activities modestly for 1921 
and $25,000 to reimburse Chairman ¢ hanning tor money advances 


during 1919 to inaugurate and maintain the Washington othe: 


total $70,000 Pot cpended in 1919, 349,600 Resources { 
1920 now visib re: balance fr 1919, 4900; appropr 
hy Member Si tie +12.600; contributions in respor to 50.0 
] ; + ; j et 
appea Ss to ¢ 4 el hnrougvhou e country, So.000: ta } 
OOO Needed, approximately $50,000. \V } ‘ reore y 
of, or substitution tor Engineering Coun " e made 
iter n st ¢ I snow constituted thr , 1Ov0 ‘ ou 
; ' I | ‘ 1 ‘ ‘ ol al l 
Resolutions wer passed at the eonterenee calline for the lu 
port of Eng ring Couneil so that its pres tivities ne¢ 
not be curtailed. These were voted as recommendations to t 


id asked tor a eontribution of $5,000 tor 


several societies ar 


=1.000 trom the Ay Soe. tor Testu Materials instead of S60 


year 1920 in place of $3,000 as now provided; and further fo 


It was asked that appeals for contributions be made of $2 pt 


| 


person in each of the societies for the support of welfare wo1 
during the interval before the recommendation of the Joint Co 


ference Committee shall have been made effective. 


Report or Joint CONFERENCE COMMITTEE 


Following these matters there was a general discussion throug! 
out the afternoon of the report of the Joint Conference Com 
mittee. This report, an abstract of which was published in See 
tion 2 of MecHanicaL ENGINEERING for January, 1920, is in tw 


! 
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irts, dealing re pective with puble activities ot ¢ rineers and 
th activities of common interest to the four Founder Societies 
( conferences aevoted if attention to. the lormer whet 
resented tentative plans for 1 single compreher organiza 
n to secure united action ol the engineering and allied technica 
yfessior in 1 ters of common interest to them.” Certain 
( ‘ oper which suel il organizatior I 4 } t ere 
nted out in the report to be as follows 
| To render the max im of service to tl thy t 
of actio 
yes l'o give tl engineers oO he country al e poter 
he affairs. 
} §6To secure greater recognition of the services of the engineer, 
ad to provide ior his ady cement 
1 To promote esprit de corps among the members of the 
of: ssi1o0n 
5 To provide the machinery for prompt and united action o 
tters affecting the profession, among which are 
Registration of engineers; 
Washington office for engineering societies 
Department of Publie Works of the Government 
Conservation of national resources; 
Publicity ; 
Classification and compensation of engineers 
General employment bureau; 
Inter ational affiliation of engineers ; 
Industrial relatior 
Comment y on these the Committee says 
In the greater on res r from the or war i ap 
ent that no ‘ ne ca 1 fully solve the problems wit} 
ch he ‘ t ted. He needs the coiper f his fe vs 
mal prob d t ] ed effort e J Confer 
mittes } ‘ } hie rreatesc \ l¢ ‘ +} pro} 
ranization 1 the nited effort for the ser th I 
which effor esult the ereatest ser ay ey 
NI ORGA Be From B Mu | 
e tentat e 1 for the propo ad ore i ( ‘ for the 
wing component par 
Loca All iL101 pret bi inder the isp ie Si 
f g societies or clubs follows 
i ‘7 en A YT i ~ or “ Sec ons oT é T it 4 
Local engineering s ‘ d 
(jt r wal «¢ rings j hy ‘ rie 
ae a es 
A Natio ( ) r re 
ring t ene d of repres atives ca 
‘ ine vere ce where r dwt ve 
f ‘ ) « 4 
pr I ) N I ( 
‘ ) an re i y ’ 
‘ T ei } - t tT t i) t T T T 
oO the N; ( ’ L me Herscher oO ? ii) 
( ve rae aitior i represe! i ve ’ evel ( 
LOOO members or 1 rr traction thereof 
ch national e1 neering or technical society is to be entitle 
representative tor a membe rship ot trom 200 to 2000 1 


e, and ar representative tor every ad 


ditional 2000 
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Government Activities in Engineering 


Notes Contributed by The National Service Committee of Engineering Council * 


Congress Passes General Land Leasing Bill 


After ten years of waiting, the General Land Leasing Bill has 
passed both houses of Congress, run the conference gauntlet and 
was finally accepted by the Senate on February 11th. 

It is estimated that by the terms of the bill, the oil, gas, coal, 
phosphate, sodium, and oil-shale lands made available for leas 
ing and development by private enterprises are approximately 
(5,000,000 aeres of the public domain. This land is largely in 
the western states. 

The eonference report reserved the right of the Government 
to extract helium from all gas produced from such lands. <A 
Senate provision was put back in the bill permitting individuals, 
or associations of individuals, to obtain limited licenses or per- 
mits to secure a supply of coal for strictly domestic needs. 

The rehef section of the bill relates to very valuable oil produe 
ing lands, which are now involved in litigation. The purpose of 
the House language, which was finally retained, was to prevent 
the claimant or holder of excess acreage from disposing of such 


excess. This excess under the terms of the House bill would 
revert to the Government to be leased by competitive bidding. 
At the same time it does not prevent one, holding not more 


than the maximum amount allowed, from disposing of any part 
thereof. It also recognizes an exchange of interest in lands made 
prior to January 21, 1920, provided the exehange does not in- 
or reduce 
Thus the 
It was thought best not to interfere with sales of oil lands whieh 
were made by claimants holding less than the maximum amount 
allowed. The 


erease 


the aereage held in excess of the allowed maxi- 


mum. status quo of the excess holder is not changed. 


Senate provision requiring substantial improve 
ments to have been made prior to an 
Alaska was reinserted in the bill. 

The Senate provision provided maximum charges by the Gov 
ernment of 20 cents per ton for coal, and 25 per cent of the value 
of oil produced. 


oil-land withdrawal in 


The House bill contained no restriction on these 
charges and the conference agreed to the House provisions. It 
was finally agreed that 70 per cent of the proceeds from past 
sales, bonuses, royalties, and rentals was to go to the reclamation 
fund and 20 per cent to the State. 


Of the proceeds from future 
receipts, 521 


per cent is to go to the reclamation fund and 
3742 per cent is to go to the State. Ten per cent of both past 
and future funds is to be turned into the United States Treasury. 

kk will be recalled that this bill provides for leasing lands on 
the publhe domain in multiples of 40 acres, and the total allowed 
to any one claimant is not to exceed 2560 acres, 


Reclamation Service 


The Reelamation Service has submitted supplemental estimates 
for $5,000,000 to be expended during the fiseal year 1921. The 
Secretary of Interior’s letter of transmittal pointed out the limita- 
tion on the Reelamation Service due to the money available in 
the Reelamation Fund. At the time the regular estimate was 
submitted it was anticipated that not more than $7,873,000 would 
be available. When it became certain that the General Land 
Leasing Bill would become a law, it was possible to add at least 
45,000,000 more to the estimate, because the reclamation fund is 
to receive 70 per cent for past production and 52% per cent for 
future production derived from the bonuses, royalties; and ren- 
tals provided in the General Land Leasing Bill. It is estimated 
that this will make between $5,000,000 and $7,000,000 additional 
available in the reclamation fund. 


Engineering Council is an organization of national technical 
created to 


those of 


societies 
consider matters of common concern to engineers as well as 
public welfare in which the profession is interested. The head 
quarters of Engineering Council are located in the 
Building, 29 West 39th Street. New York City. The Council also main- 
tains a Washington office with M. O. Leighton, chairman of the National 
Service Committee in charge. This office is in the McLachlen Building, 
10th and G Streets, Washington, D ©. The officers of Engineering Council 
ire J. Parke Channing, Alfred D. Flinn, Secretary. 


Engineering Societies 


Chairman: 


Patent Legislation 


Legislation covering the administration of patent law, the 
status of the Patent Office, and our international relations in 
patent work have been very active in Congress. ‘The House has 
passed a bill ratifying a Patent Convention which will enable 
holders of patents in this country and South American countries 
to have their patents registered and cleared through a common 
office at Havana. The registration fee is very small—only a frae 
tion of what it formerly cost to have these patents registered. 

The Senate and bills authorizing the Federal Trade 
Commission to accept and administer inventions, patents, and 
patent-rights have been reported to both Llouses. 


House 


This is for 
the purpose of benefiting and encouraging the pubhe in an effort 
to stimulate their industrial uss 
This bill provides for coéperation as between individuals, Gov- 
ernment, and other 


Inventions and to encourage 


aveneles, and with smentific agences of the 


Government. The House patent bill providing for increase of 
Patent Office 
reported to the House calendar. It provides that the Commis 
sioner of Patents shall receive $6000 annually, the First Assistant 
to the Commissioner $5500, and the Assistant 
Patents $4500. Five examuiners-in-clhief 
S5000 each. 


foree and salaries in the has been rewritten and 


Commissioner of 
are also provided wit! 


a salary of Salaries of other officials are raised i 
proportion. 

The bill proposing to establish a Court of Patent Appeals has 
i¢ House Patents Com 
House calendar shortly. <A 


bill proposing to make a separate establishment of the Patent 


been re-written by a sub-committee of 
mittee and will be introdueed to the 


Office is now under eonsideration by another sub-committee 


Tariff Legislation 


Despite the tact that the Senate had threatened not to take up 
piece-meal tariff legislation, much of which had been passed by 
the House, important tariff bills relating to 
cobalt, chrome, zinc, tungsten, porcelain and scientifie instru 
ments 
Finance 


some magnesite, 


have been ordered Senate 


these 


favorably reported by the 
full Some of 
emergency tariff bills have been reported without change. 


sub-committee to the committee. 

The magnesite bill provided one-half of a cent per pound or 
commercial ore; three-fourths of a cent per pound on ealeined, 
deadburned and grain magnesite, and 10 per cent ad valorem and 
three-fourths of a cent per pound on magnesite brick. 
the same as the duties provided in the House bill. Laboratory, 
optical and scientific glassware also carry the same ad valorem 
duties as provided by the House, 
laboratory apparatus; 
cent on scientific 


These ar 


namely, 60 per cent on 
45 per cent on optical glass; and 45 per 
instruments. 

The zine bill was amended so that zinc-bearing ores of all kinds 
are to pay a duty of two cents per pound on the zine content 
instead of one cent, as provided by the House bill. The bill was 
also amended to carry the cobalt duty of twenty-five cents. The 
tungsten bill was amended so as to provide for a duty of $1.50 
on the tungsten content of imports of alloy steel. 


Government Aid in Road Building 


A new bill has been introduced by the Chairman of the Hous« 
Military Affairs Committee which is intended to liberalize the 
conditions under which surplus motor vehicles may be trans 
ferred to the State Highway Departments. The bill provides for 
transfer of equipment other than motor vehicles, and is in accord 
ance with the recommendations of the Bureau of Publie Roads, 
which recently expressed its desire that the following materials be 
itemized in the bill, which in other respects is similar to the bill 
that has passed the Senate. The list of materials ineludes in 
dustrial railway equipment, conveyors, gravity, power, donkey 
engines, corrugated metal roofing, steel and iron pipes, ete. 
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Charles Warren Hunt Appointed Secretary Emeritus of the 
American Society of Civil Engineers 


PER serving the American Society of Civil En rs for 


vinee 


A’ 


ve as Secretary, Dr. Charles Warren Hunt, at this own request, 


twenty-eight years, three as Assistant Secretary and twenty 


as been relieved from active duty Dr. Hunt will continue 
to» serve in an advisory capacity. [lis relation will be that ot 
Secretary Emeritus, this office having been created for him 


by the Board of Direction of the American Society of Civil 
kinvineers by a resolution passed January 21, 1920 The text 
the resolution follows: 
Whereas, Dr. Charles Warren Ilint, after 25 ye i ae ed at 
service as Secretary of the American Societ ‘ 
g rs, during which he has contributed to it phu ng r 
to a degree which places the Societ inder lasting gat 
has indicated his desire to be relieved from acti nd 
\V WHEREAS, Ile possess ! timate knowledge of the 
= vy and an extensive acquaintanes i it ’ l 
| his advice and assistance of the eatest i s 
Board of Direction, the benefit of wl t 
therefore be 
i, That Dr. Ch \V LLunet nd here 
Secretary [Emeritus of the American Society of Civil Eng 
ry of SYOOO for tl coming vear, and > ry of SOHN) 
it with sucl bite the Board 1) t g 
| I = ‘ ! I i lol Lt I il 
( with the b ine details o the Sometvs o 
n, and has conducted its allairs on so 
r} pro ess i star irds o the Ss eLy 
ind under s guidanee and strong personal S 
row ! 1! er Dut n pro 
BY } \\ iM I ! ‘ ) r'} Le | \I ’ TS De 
lv ¢ nteen ve ! | s ora ed \ rl 
with the degre B.S ned ¢ | | Sit 
tor Lhe next sixteer years eC WAS @neaged i 
rrofession. His experiences were varied and includes ! 
nunieipal parks wale works railroads, al 
lt was while associated with the Brooklyn el iilw 
ompanies in 1882 that Dr. Hunt was elected Assistant Secretar 
t the society This was a newly created office and ile 
weeptance meant financial loss he saw an opportunity Sel 
is tellow men a id he did not hesitate to aceept Fro that 
time on the events in his career are intimately connected wit 


Engineers 
D1 


national engi 


the history of the American Society of Civil 
enthusiasm 
eonceived ideas of the 


He believed it 


not only “to advance engineering knowledge and 


bringing to the society 
well 


neering society. 


thre 


ol youth, 


had lunctions ot a 


necessary for a technical society 
practice ” but 
‘to preserve the high character and professional qualifications 
t its membership; to maintain the dignity and standing ot 

organization; to keep in touch with and take proper 


] 


action o1 
ill matters in which the 


relation of the Profession to the publi 


s involved; and to do whatever is possible for its members indi 
vidually and in general.” This was Dr. Hunt’s ereed and to th 
realization of ideals 

Among the 
Hunt's administration 


t The 


suc 


he devoted himself unstintingly. 


many developments which took place during 


Local Associat 


associations 


was the creation of 


ol 


ions oO} 


he society. Tormation such had severa 


times been considered, but it was not until 1905 that definit 
action was taken. In that year two associations were formed, 
ol Kansas City and the other at San Francisco. Their great 
success at once led to the formation of similar bodies i ther 


cities, and at the present time the society has a total of twenty-five. 


The house at 57t Street, whieh for over twenty vears served 
as headquarters of the society, was also ereeted during Dr. Hunt's 
term of offiee. It was a building suited in every way to 
needs the soeciet and ol ly because ot a desire to more thor 
oughly cooperate with the other national engineering societies 
was it vacated in 1916, when the American Society of Civil Engi 


neers became 


one oT thy 


Founder Societies with headquarters in 





Engineering Societies Build 


lo Dt 


Library. 


Tie 
HHunt the society is ind 


He early realized the 


and atter two years ot care! ind coneentrated ¢ 
the work whieh made the library great use ) 
Dr. Hunt was also a pioneer in the making 
‘ searches,” a ork T as ecome se 


ngimeering relerence 








elely have 


Indergs 


mie st wT 


the regular Transactions, the Bu 


and eontaining short abstract 


In Januarv, 1896, the 


publish 


started, the technical matter conta d in these being subsequently 
ollated and published in volumes Transactions, This methor 
of handling society notes and teelinical papers was new in society 
publeations, but soon Wol niversal approval and has bee 
retained ever sine In 1899 ¢ o@iety began the pubheation 
in the Proceedings of a “ list of current engineering articles o 
interest.” This service, started 1 modest way, was greatl 
appreciated by the members! ix Heel retained ever s ce 
as a monthly feature 

Dr. Hunt is always ta rreatest interest i atte? 
pertaining to the profession y In 1903, when The An 
can Soeety of C1 neu rs nvited by the Directors o 
he Louisiana Purehase Exposition » undertake the arrange 
ments for an International Engineering Congress, he persona 
supervised and directed e wor! reanizng the congress 

e securing, translati y ad publishing papers, the receptiol 
and entertainment ot toreign representatives, and the details o 
the many meetings 

Dr. Hunt has long served as a representative ember 
hodies as the John Fritz Medal Board ot Award, the Engineern 
Foundation, and the United Engineering Society He has g ! 
freely of his time and energy tor the advancement of the entir 
engineering protession, and his aetive participa min the atta 


aol the 


proless1or Wil te rreal 


\\ 


importance ol 


Pot.. New 


ataloging 


a library 


Hort con 
the prol 
ol engi! 





t 
t10n 


York 


ieering 


to 


events 


In 1892, in addi 
; ling with current 
& TE ical papers was begun 


the monthly 


Proceedinas 


was 

















NEWS OF THE ENGINEERING SOCIETIES 
American Society of Heating and Ventilating Engineers—The Engineering Institute of Canada 
A. S. M. E. Akron Meeting —Engin>»ering Society of Western Massachusetts 


Engineering Society of Western Massachusetts 


A meeting of the Engineering Society of Western Massachu 
setts was held at Springfield on January 20, at the Springfield 
Gas Light Company’s plant, State and Water Streets. A number 
of the members visited the plant in the afternoon. Following a 
dinner in the office building of the plant, an evening session was 
held at which Arthur S, Hall gave a description of the plant and 
Harold C. Andrew, an efficiency expert, spoke on Chemical Con- 
trol of the Gas Industry. 


American Society of Heating and Ventilating 
Engineers 


The twenty-sixth annual meeting of the American Society of 
Heating and Ventilating Engineers was held in New York on 
January 27, 28, and 29. The reports of the officers and council 
reflected the increased growth of the society during the past year. 
The society’s Journal, beginning with the month of January, will 
be published monthly instead of quarterly. The Research Bureau 
of the society is now a functioning institution, as was evidenced 
by the data on heat losses from direct radiation presented by 
Director John R. Allen and given in part in the Engineering 
Research section in this issue. 

The results of four years’ experience in prevention of corrosion 
pipe in the deactivating plant of a 12-story apartment building 
in New York City, were presented by F. N. Speller and W. H. 
Walker. The principle employed is to fill a storage tank with 
suitably prepared steel lathing designed so as to pack closely with 
an exposed surface of approximately 100 sq. ft. per eu. ft. of 
space. In passing the water heated to 160 deg. fahr. through this 
metal, all the oxygen is fixed in the form of hydroxides which 
are readily removed by {filtration through a sand filter. The 
result is water inactive toward iron or other metals, free from 
oxygen but otherwise unaltered in composition except tor the 


ol 


presence of a small amount of free hydrogen resulting from solu- 
tion of iron in the deactivating tank. The results have been 
entirely satisfactory. It is said the pipes carrying deactivated 
water have shown no measurable corrosion. 

KE. R. Knowles described various types of installations using 
pulverized fuel, and quoted figures indicating to what extent this 
form of fuel is being utilized. It appears that in the United 
States there have been used to date over 50,000,000 tons of coal 
in powdered form; there are about 6,000,000 tons of powdered 
coal now used annually in cement making; about 2,000,000 tons 
in copper roasting and smelting; about 2,000,000 tons in steel 
manufacture and about 200,000 tons for general power. 

An Advance in Air Conditioning in School Buildings, by E 
S. Hallett, carried the general note of progress into the fi¢ ld of 
school ventilatioi and presented a system of using ozone in a 
way apparently so reasonable and convenient that it undoubtedl. 
points out an economical solution to the problem of improving 
health conditions in schools. 

National consciousness was appealed to in two papers. The 
first, The Cooperative Movement, by James P. Warbasse, presi- 
dent of the Codperative League of America, discussed this great 
world movement of codperation, tracing its history through 
humble beginnings to the present prosperity which it now has in 
England, Belgium and other countries, and pointing out the 
steady progress it is making in the United States. The other 
paper, Work of the Construction Division of the War Depart- 
ment, by Major R. W. Alger, gave an account of the difficulties 
under which this division worked and the almost incredible things 
accomplished under such handicaps. It concluded with a plea 
for constructive planning rather than destructive eriticism in 


202 


order that the country might be prepared should another grea 
emergency overtake it. 

Relations of Boiler Heating-Surtace Area 
to Boiler Capacity, by P. J. Dougherty; Oil as a Fuel for Boilers 
and Furnaces, by H. H. Fleming; Oil Fuel, by F. W. Staley; 
Fuel-Oil Equipment, by John P. Leask; Oil Fuel versus Coal, by 


Other papers were: 


‘ David Moffat Myers; Oil Fuel, by W. C. MeTarnahan; and Color 


Schemes for Distinguishing Plant Piping, by H. L. Wilkinso1 


A Record Meeting of Canadian Engineers 


The Annual and Professional Meeting of The Enginee: 
Institute of Canada held in Montreal January 27; 28 and 2 
was easily the most successful in the history of The Institute. In 
view of the fact that the percentage of members lost in the war 
was very appreciable, the attendance of over 450 was especially 
good. The unusual attractiveness of the social features is ex 
plained by the statement that this is the first year that ladies have 
been invited to attend and partierpate in the events of the week 
The professional papers were both varied and important 

The program for the Annual Meeting, held on the first day of 
the convention, ineluded, in addition to the business sessions, an 
address on Moderu Highway Problems, the address of the retiring 
president, Colonel R. W. Leonard, and the tauguration of the 
incoming president, R. A. Ross. At a luncheon held for members 
and guests, greetings from The American Society of Mechanical 
Engineers were conveyed to the gathering by Calvin W. Rice, 
Secretary of the Society, who stressed the importance ill 
technical engineers becoming members of The = | 
Institute. 

During the past vear, The Institute has been cooperating with 
other engineering societies in an effort to secure for Canadian 
engineers a uniform registration law similar to that recently 
recommended by Engineering Council in this country. The month 


ly Journal of The Institute is now well established, provi 


divisions including 18 branches are now actively working, an 


the membership has increased greatly in excess of previous years. 
During his recent visit to Canada the Prince of Wales accepted 
onorary membership in The Institute and Gover 
recognition of The Institute was accorded by the Minister of 
Labor in granting it representation at the Industrial Conference 
at Ottawa in September. 

The Professional Meetings of the convention opeaed Wednes 


day, January 28, in one of the most important sessions. a diseus 
sion as to whether engineering training should be specialized or 
conducted in a general manner Pape rs were presented by Profs 


R. F. Ruttan and A. S. Eve, of MeGill University. Dr. Rutta 
ts In 


spoke favorably of the plan adopted by the Massae 
stitute of Technology whereby the student while still under the 


direction of the instructors leaves during the winter of his Junior 
year and for the period ot from two to three months in each of 


our or five lead er pan es" worl I under netua eo? ons 1n 


the field, returning the following winter and completing his col 
lege course. The general feeling evidenced by the discussion was 
that the engineering graduate should be a man competent to ” take 
up a thing and see it through.” 

Engineering activities in the province of Quebee were dealt wit! 
at the Thursday morning session of the convention. The water 
power resources, the public health administration and the high 
ways of the province were the subjects discussed, In the after 
noon three interesting papers were presented, The Policy of the 
Air Board of Canada, Pulp and Paper Industry and The Forests 
of Quebee. 

Several important points touching upon the situation in the 
engineering world today were brought out in the address of the 
retiring president, Colonel Leonard. He emphasized the need for 
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from cause to elfect, 


the engineer's clear thinking, always working 


to help settle the labor unrest of the present time and quoted from 


al wilare ! I W. R. Ingal rave betore the ¢ aqdian Mining 
Institute te e eff that the inerease in production which has 
come about during the last century is not beeause mn have grown 
wy tre er DULL vecaUse mind has taught moor how to pecome 
mor ctive and has provided it with machines and organiza 
further rogress depends on the ability of the eaders of 
labor to instill the sound principles of an intelligent moeracy 
into t r followers so that they may have a sense « heir duties 
ind 1 nonsip es to the publie as well as their right Ly said, 
}) rit \ reby ! mL ¢ ( 
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A. S. M. E. Meeting at Akron 
Cleveland members of the A.S.M.E. and members of t Cleve 
land and Akron Engineering Societies held an all-day convention 
in Akron on Tuesday, January 27, headquarters being established 


} 


t protessional 


stone Club liouse, where he 


was 
A paper, illustrated with slides, was presented by John Sch: 


the Wel 
gan Company, on the subject Rubber-Working 


| 
iman-Seaver 


Mac ery. 


utilizing as examples the heavy type ol 


Akron plant ot 


superintendent of the 


paper, while machinery 


common to rubber-working plants, was more correctly a 


cisceus- 

appheation of quantity-production methods to the 
parts usually considered large enough to be run 

through the shop as separate jobs 

carried 

nachine shop in units of five for the larger castin 


In the Wellman-Seaver-Morgan plant mixing mills ar 
through the 


fs, 
such as housings, mill boxes and driving gears, while the smaller 
parts are worked in lots of two or three times that number. In 


the design of these parts such clearances are specified that prac- 
tically all the patterns may be used for machine molding. 
Be mill | for their final fit, they are 


run through a milling machine and the larger portion of 


fore planing the ousings 
the sur- 
the 
Machine 


lifferent 


plus cap stock taken off. Then, when the housings are set on 


planer, in lots of ten, there remains but a finishing cut. 
time and two « 


is cut appreciably by using two set ups 


Mill 


which the 


machines for roughing and finishing. bearings are gang- 


planed in lots of twenty, after pad tor the bearing 


cap is milled and the individual bearing set for the final boring. 
Mill guides are first planed, then dropped into a drill jig for 


drilling, after which they are placed on a special angk 


hxture 
al boring-mill table, the drilled holes being used 
A complete set of 
The 


on the hori ont 


as a register to hold the guides 


adjusted is bored at on 


In 


position. 


guides with the guide tees setting. 


boring bar is fitted with two tools, one for each mill-roll radius, 
so that when the guides which fit on the large roll have been bored 


the operator moves the table sufficiently to place the other pair 
of guides in line with the boring bar. 

A bonus system for machine-time saving is in successful opera- 
tion, and all saving on the estimated time is split with the work- 
man on a fifty-fifty basis, who receives as additional compensa- 
tion one half of the time saved, at his hourly rate. 

Calenders are also built in lots of five and erected on a east- 
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inder constru ided rubber-mixing 1 , cale 
ers, steam tire ilcanizing presses, condensers for mari é ne 
still being built for the U. S. Merchant Marine, and also I 
lot or” Al ron” tractors to be sent throug Lhe 

Passing throug the galvanizing roo er 1 t 
capable ol OLIN’ LOU U 1ri¢ i ine ( ( rie I 
the country, the par completed its tour per Th 
methods used in constructing mechanica ly stirred gas pi cers 

For the rubber-wor ! G | i ve! 
Company acted ; t, groups ot eight men and De , 
sent through the plant, tollown possib e llow 
of the rubber through the plant from the raw material warehous« 
to the finished product, lhe manufacture of two tvpes of inner 
tubes was shown, of lapped tube rmed from sheet rubber 
much as lap-welded pipe is formed fro kelp—and of laminated 
tubes, these latter being 1 e up from a thin sheet of prepared 
rubber which is rolled around a mandrel of the proper size until it 
is covered by two or more co! plete layers Both types wert 
steam-vuleanized. 

Guides for the inspection groups were taken from the organiza 
tion in the Goodyear plant own as the Flying Squadron, 
made up of high-school and college graduates, working out a kind 
ol engineering apprenticeship with a ew to be located 
eventually in the department most attractiv ein lividually 

The evening dinner was served at the Goodvear plat , W th 


Dean Ayer, president of th 
Dr. D. C 


Akron Engineering 


master. rremaine, from the National Industrial Speak 


ers’ Bureau, discussed topic, Human Nature in lLndustry 
Introducing the factor of the human element in industry. th 
speaker brought out its present status, as con pared to that of 
business, and emphasized the need for easy access to mar 
ager’s office by the worker. The responsibility for present-da 
business is not one-sided, but rests equally with worker and 
management. Ih rrowing mportance ot each ma to th 
organization and to the industrial life of America was shown i1 
its bearing on the relatio ot inereased prod iction to the hic 
eost of living 

While the davy’s program was stvled a “ conve n,” ther 


the 


ainner 


was nothing in papers presented, 
the to render it in n 
Primarily, the day was planned to afford an 


} | 
the talks, 


or evening the least bit formal 
opportunity tor 
Cleveland to meet engineers of Akron, and for them 
to.enjoy together a glimpse into some of the industries which are 


typical of the manufacturing progress of the Rubber City. 


engineers ol 





tree ae eee 
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Western Society of Engineers Holds Annual Meet- 
ing and Discusses Projects for an Engineering 
Building and Affiliation of Sections 
with the National Societies 


The fiftieth annual meeting and dinner of the Western Societ) 
of Engineers was held in the Hotel Morrison, Chicago, January 
28. Four hundred members of the Society were in attendance 

Major General Leonard Wood, U. 8S. A.., the principal speaker 
of the evening, declared that the establishment of a National 
Department of Public Works would be of great benefit to this 
country, He said the Engineer’s Reserve Corps should be main 
tained at maximum strength, for it had proved its ability in the 
vreat war, both at home and abroad. 

Engineers should take an active part in public affairs, he 
asserted. All colonial development of the United States has 
been dependent on the work of the engineer, but after their labors 
in establishing lines of communication and transportation improy 
ing sanitary conditions and establishing a basis for commercial 
activity, they have been content to let the remainder of the work 
be taken over entirely by the administrative forces of the country. 

A. Stuart Baldwin, retiring president, gave a masterful address 
bringing out the need for more codperative action among the 
members of the Society. 

There must be a more stern and conscientious application of the 
* Golden Rule,” if civilization is to stave off a period of decadence 
in the future, he said. The engineer must analyze the forces that 
today are a menace to the peace and prosperity of the world and 
are directly antagonistic to “ Do unto others as ve would have 
them do unto you.” 

In beginning his address, Mr. Baldwin said that a development 
committee had been appointed to study the status of engineers in 
Chicago and vicinity, and thereafter enter upon a campaign for 
bringing together the engineers from all branches of the profes 
sion, organizing them into one great society and so codrdinating 
their activities as not only to gain professional prestige but to 
function as a strong and useful member of the body politie. The 
Society could look forward at no distant date to doubling its 
present membership. 

The next important move should be the construction of an 
adequate building in Chicago as an engineering center. “ With 
so large a membership,” he said, “ the work of the directors and 
executives must to a much greater extent be de-centralized and 
thrown upon the heads of the Sections, each of which must become 
to a certain extent a self-contained engineering society, in its own 
specialty, all codperating for the common good. If each Section 
were the working local branch and representative of the national 
society with which the most of its members were affiliated and if 
the national societies would father these sections and become their 
working associates, the Sections would become tremendously 
strengthened and not only serve to strengthen the Western Society 
of Engineers, but act as a reservoir from which the national socie- 
ties would gain strength and inspiration, The national societies 
all have need for local work on the part of their members. The 
opportunities for getting together nationally occur but a few 
times during the year, whereas local sections should be able to meet 
monthly or even more frequently, if necessary. It will undoubted- 
ly be found that those members of a national society who are able 
to get together locally most frequently for papers, discussions and 
consideration of society matters, will be the most influential in 
the affairs of the national society.” 

Frederick K. Copeland, Mem.Am.Soc.M.E., the new president, 
laid down the ambitions of the society for the coming year. 
Briefly, they are: (1) Inerease membership; (2) Organize 
more sections to aid in professional development of engineer; (3) 
Pay an important and decisive part in eivie affairs; (4) Develop 
the social activities of the engineer beyond the confines of engi- 
neering alone. 

“Each and every one of us must show our loyalty and willing- 
ness, by giving of our time and our energies, to take part in this 
great development of the Western Society of Engineers,” he con- 
cluded. 


Mr. Copeland is president of the Sullivan Machinery Co. and 
for a number of years has been active in the affairs of the West 
ern Society. He was admitted to membership in 1892. In 1919 
he was appointed first vice-president to fill the unexpired term of 
Kempster B. Miller. Besides being active in the affairs of Eng: 
neering Council, Mr. Copeland is a director of the National De 
partment of Public Works Association. He is president of the 
(General Committee of Technical Societies of Chicago. 

The rapid growth of the Western Society of Engimeers iias 
made it necessary that additional facilities as well as space 
for the administrative toree of the organization be obtained. Two 
additional rooms adjacent to the present quarters of the society 
on the 17th floor of the Monadnock Building have been obtained 
and will be available May Ist. The tentative plan is to devote 
the present quarters to the library, reading rooms, auditorium and 
committee rooms. The records of the society will be moved to the 
new quarters as far as will be practicable. Such a move as this 
will add materially to the advantages to be obtained from tli 
library in that more shelving space will be available, it will b 
possible to add to the comforts of the reading room and com 
mittees may work in rooms in direct contaet with the reference 
files of the society. 

H. T. Euuistos 


SELF-SUPPORTING CHIMNEYS TO WITH- 
STAND EARTHQUAKES 


(Continued from page 160) 


reintoreed-conerete chimney is that given in Turneaure and 
Maurer’s Principles of Reinforeed-Conerete Construction, exce)' 
that the temperature reinforcement was increased materially b« 

yond that indicated in this textbook. The allowed tensile stresses 
of the reinforcing steel, as well as the compressive stresses in th: 
concrete, due to earthquake, were normal. The temperature 
stresses alone were slightly above normal for conerete, and less 
than normal for steel. When these were added to the earthquak: 
stresses, the final result gave a stress safely within the elastic 
limit for steel, but considerably above what would be considered 
a safe allowance for the compressive stress of conerete. Investi 
gation of the temperature stresses shows that the above condition 
is unavoidable, and the conclusion is that while a chimney so de 

signed would not fail by falling during an earthquake, it is easily 
believable that the combination of earthquake and temperature 
stresses would result in serious fractures at critieal portions of 
the chimney. 

A very important point in the design of such chimneys is the 
assumption of the difference between the temperature of the gases 
within the chimney and the temperature of the outer shell of the 
chimney. Some tests made by the writer indicated that this 
temperature difference is greater than was assumed in the example 
given by Turneaure and Maurer, and further data along these 
lines would be of much interest to designers. 

The writer was unable to find any new material of light weight 
and of low conductivity to be used in lieu of the ordinary conerete 
or brick lining of a reinforced-conecrete chimney; for manifestly 
it is highly important to minimize the mass of the chimney subject 
to vibration. It was finally necessary to assume a brick lining. 
The question then arose as to the height to which this should be 
carried to minimize temperature stresses in the unlined upper 
portion of the chimney, which, from experience with earthquakes, 
is the weakest section of the chimney. It was considered im- 
practicable to carry the chimney lining to this eritieal section: 
which indicates a manifest defect of the reinforeed-conerete 
chimney for withstanding earthquakes. 

It has recently been suggested to the writer by Mr. C. A. G. 
Weymouth that in the building of reinforeed-conerete chimneys 
to withstand earthquakes it would be advantageous to use terra- 
cotta conerete, as developed by the Conerete Ship Section of the 
Emergency Fleet Corporation. As is well known, terra-cotta 
conerete materially reduces the weight per eubie foot, and in 
addition has a high compressive strength. It should be pointed 
out, however, that any saving in the weight of the chimney shaft, 
as compared with the ordinary conerete construction, would, of 
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necessity, be made up by an increase in the weight of the base ot 
the chimney to give the necessary stability against overturning 
wind 


trom pressure 


the detleetion of 
shaft should be made with some margin of safety. 
should bn 


the chimney 


The requirement under [7) tor the chimne: 
No data are at 
that 
secured at the 


the 


present available, but 1' borne in mind anv in 


should not be 


to 


creased elast wity ol 


sacrifice of strength actually necessary resist moments in 


lower portion of the chimney shaft. 
It is hardly necessary to state that the chimney designer must 
give due consideration to the shear produced by earthquake, as 
well as the shear due to wind pressure; other stresses, however, 
ire usuaily the determining tactors. 
It is of course obvious that a chimney to withstand eartliqu: 


should be 
nininum 


ike> 


constructed of materials of maximum strength, ot 


weight, and with maximum elasticity So tar, this 


ombination seems to be best supplied in the use of self-supporting 


steel chimneys, regardless ot whether the conditions ot operatlolr 
In California, at least, the 
the 


writer will state that while the 


require a chimney lining. earthquake 


evidenee testifies eloquently in favor ot use of steel chimneys 


In closing, the ultimate solution 
I the 


weurate sense, it is nevertheless to be hoped that some of ow 


earthquake chimney problem appears impossible in as 
ngineering pliysicists will give further study to the rather spe« 


juestions which it involves. 


FIRST TRANSCONTINENTAL 
CONVOY 


Continued 


MOTOR 


Jrom page 150) 


roads 


the 
A very different class of troubles developed when running 


This was in running through Iowa where were vers 


rood. 
hrough the western section of the trip as indieated, for example. 
13 


vy what happened during such an average day as August 


Departed Rawlins 6:15 a. m. 22 mi, west detour was made around 
langerous bridge over dry creek bed. At Creston Station a Class B 
uck slipped off the road and was helped back by another Class B 
\lso Class B spare parts truck ran off road on abandoned Unio 
Pacific R. R. grade and was rescued by Militor Old right-of-way 


single track most of way and many high, dangerous fills and a number 


deep sand holes were encountered. Near Latham Station Class 
water tanker No. 80216 ran off road on abandoned railroad grad 
d rolled over 270 resting on left side. It was righted by 2 Class 
s and proceeded under its own power in 20 min. No serious dan 
ge. Class B tank trucks appear to be somewhat top-heavy, and 
iver claimed that this truck was very hard to steer and almost 
ipossible to keep on road. Trailmobile kitchen broke spring and 
nt axle. At Wamsutter, F. W. DD. No. 415767 stopped to tighter 
front universal joint and it was also found to have a broken radi 
tor support stud. Two G. M. C.’s, Garford, Class B and Dodge 
id carburetor trouble. 3 mi. east of Tipton Station, Class B Ma 
hine Shop No. 414,319 ran off road into soft sand hole and had to 
towed out by Militor. Right wheels of Mack Blacksmith Shop 


No. 4 sheared through 16-3” x 10” bridge floor planks, and narrowly 
verted dropping into 12’ ravine. Bridge reinforced and truck rescued 
minutes Six other bridges reinforced by Engineers 
that timber in this dry atmosphere its elasticity 
ecomes very brittle. Camped on Red Desert, on barren sandy plain 
No inhabitants or buildings other than railroad personnel and property 
Nearest natural water supply 16 Fair and warm. Fair dirt 
Made 58 miles in 10% hr. Arrived Tipton Station. Wyo. 5 


n 5d and it 


eems loses 


and 


miles. 
oads. 


Even that, however, cannot be called the worst and to judge 
the troubles that the Convoy had to handle it may be well to 


‘ad, for example, the log for August 30 to September 1. 


Departed Fallon, 6:30 a. m. Followed direct road to Carson City, 


a the Lahontan Dam. Heavy trucks had some difficulty in getting 
through soft sand holes about 2 miles out of camp. Five or more 


ucks were chained together and men not driving helped by pushing. 
Delay 1%4 hr. White Reconnaissance Car No. 111505 had to replace 
irk plug on account of broken porcelain. Required 11 hrs. to move 
nvoy from Fallon to a point 12 mi. west, on account several stretches 


unstable, dry sand up to 1% ft. deep, and wet quicksand. Al] 
ivy vehicles. including Cadillacs had to be pulled and pushea 
rough by combined efforts of tractor and men. over wheel paths 


ide of sage brush. Two Class B tankers sank to a depth of 5 ft. 


sand, requiring extensive excavation and construction of false 
ork of railroad ties to aid Tractor in rescue. Dodge Light Delivery 
No, 26991 broke generator drive chain. damaging oil pump driv 
“ne small bridge broke down. Convoy met by Gov. Boyle, ete. 
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Chicken dinne: Co. E arrived 11 | n Fair and warns l’oo 
gravel roads Made 66 miles in 20 hrs Arrived Carson Cit 
Nevada, 2:30 a. m. (3lst) 
Aug. 31 Carson City, Sunday rest period Cfractor towing Macl 
ith bad clutch, arrived 11:30 a.m after resting on road until d ight 
Iuspected and adjusted equipment Changed several tires, | ng 
done at Reno Transportation provided and personnel taken to EH 
Springs for bathing. Union religious services held at camp on Capit 
grounds, it which Grovernol boy made addres ! Velootive \t 
officers’ meeting Instructions ere given relative to operat 
tions to be taken on King’s Grade climb tomorroy Fair and 
Sept. 1 Departed Carson City 6:30 a.m. Convoy arranged t 
iviest vehicl in lead Temp y control stablished at 
King’s Grade for inspection of steering gears, brakes, tow ch 
heel blocks, also fer spacing vehi« 100) yds. apart ku } 
of gasoline, oil and water verified kexperienced drive 
to drive nd one man on each vehicle stood ready to block the 
it each halt tired to be on the alert 


All passengers ree 


emergenm Novad: Stute Highways Dept uspende l il mstheouwl 
traflic from 6:30 a.m. until afte (Conve had rossed tl Sit 
Motorevele riders require t rita hicle spacing and u 
bearings every 4 miles Kt hed altit TUSO ft t 
narrow, winding road i nel nd broken stone, cut it f 
places built up on, mountain side fotal climb 14 mi mad ( 
<i progress being 1 Saul 1 pel it cident ‘y 1 s 
nM nt. ssing Sierras t t cident may | nsidered 
vortl iwhievement ehicles. ¢ s B brol D ‘) 
Trai ywbile kit 1 overturned and was wrecked, and wa si 
te San | s Macl 1 connecting rod, pushing ” 
king crank « e, me (rlen vie 
‘chow Vis ‘ dl nd was left there to make emergency rep 
eutting damaged linder, piston being welded and cement 
in place \t California-Nevada line the War Camp Comn 
Service and Mayor (Comm. of San Francis gave fine barbe« 
nthusiasti elcome Mr. Celio, owner Meyer's Ranch, serve 
refreshments in evening around huge inp tire, while the Firestor 
epresentatives furn ies and smok Scenery throughout da 
of greatest beaut especially at Lake Tahoe. Fair and ol lair 
gravel roads Made 34 miles in 183% hrs Arrived Meyers, Cal., 8 I 
On the whole it may be well to repeat what has been sav 
betore as to the res ilts, name ly, that the pioneer ul dertal ing oO 
its kind, the First Transcontinental Convoy, was a suceesstu 
operation and the experience gained during this trip will prove 


invaluable not only to the Army but to all users of motor tru 
in general, 


ELECTRIC POWER SUPPLY OF SOUTHERN 
TEXTILE MILLS 


161 


Karly practiee emploved lara group motors, but compar: 
tively little benefit was derived from their use. The practic 
now 1s to use small motors ranging in size from 0.5 hp. on looms 
to 5 and 7.5 lp. on spinning frames direetly applied to the 


machines. The 
deal more than sullicient 
installation. <A 
mechanical o1 


resulting benefits, principally in production, 


to ottset for this 
many ot the old mills, either wit! 


are 
a great the extra cost 


type of creat 


with large group motor drives, are changing to 
these individual motor drives. 
still 


ure 


In some departments where it is 
small 
illustration on 


number oft 


Che 


customary to use motors, a inits 


pag 


group 


used, instead of a tew large 


161 being tvpu al 


Some ot the mills sO equipped have been in operation tor tout 


or five years, and the results justify the expectancy of an i 


creased production, averaging probably 8 per cent, togethe) 


with a very low maintenance cost. Incidental to the main ad 
antage of increased production, are such minor but well wort 
while advantages as greater cleanliness, better lighting condi 


tions, and flexibility of operation. 


A very strong argument for purchased power is the flexibility 
it provides for the growth of industrial plants. A plant ean be 
built requiring only a smal] 


feeling that 


very amount of power, with the 


unlimited extensions can be carned out without fear 


ot power limitation. 
The treatment accorded by the 


power compant = tneir ¢us 


ute lihe ral, and the rates have not 


the 


tomers has in general been q 


been inereased in line with inereased cost of other eon 


modities. 
The illustrations show typieal examples of generating plants 
distribution lines, substations, and motor installations 











APPLIED CALCULUS. Principles and applications. Essentials for 
Students and Engineers. By Robert Gibbes Thomas. D. Van 
Nostrand Company, New York. 1919. Cloth, 5 x 7 in., 490 pp., 
15 exercises, 166 illus., S83. 

In this college text-book, the author has aimed to make clear 
the basie principles of ealeulus and to show that fundamental 
ideas are involved in familiar problems. °Effort has been di- 
rected toward the attainment of a working and fruitful knowl 
edge of the elements of the subject and an ability to use it 
eflici \ 

ATLAS AMERICA LATINA. General Drafting Compar I New 
York, 1919. Cloth, 11 x 16 in., 196 pp., $20, 

a 


The detailed maps which form the most important part of 
this atlas have been prepared from the best authorities. They 
cover Mexico, Central and South America and the West Indies 
and are drawn to a uniform scale of fifty miles to the inch. 
Towns, railways, administrative divisions and physical features 
are clearly shown and a geographic index is provided. 

The atlas also contains maps showing steamship routes, ocean 
currents, natural vegetation, prevailing winds, summer and winter 
rainfall and temperatures, principal products, principal minerals 
and the language divisions of Latin America, as well as charts 
showing the foreign trade of each country and descriptive articles 
concerning their possibilities and conditions. 


AVIATION. Theorico-Practical Text-book for Students. By Benjamin 
M. Carmina. The Macmillan Co., New York, 1919. Cloth, 8 x 5 
in., 172 pp., 92 diagrams, table, $2. 

The author discusses the theory of flight and the construction, 
rigging and maintenance of airplanes, and gives suggestions on 
flying. The treatment is non-mathematical throughout, but an 
appendix is included which gives the mathemataical analysis of 
the laws governing flight. 


Deg Bau Des DIESELMOTORS. By Kamillo Korner, Julius Springer, 

Serlin, 1918. Cloth, 11 x 7 in., 350 pp., 500 diagrams, 30 marks. 

The present work is devoted to the practical details of Diesel 

engine construction and omits all discussion of theoretical con- 

siderations. The various elements of engines are diseussed in 
detail and examples of the usual designs are given. 


CHILTON TRACTOR INDEX, Vol. 3, No. 1. Chilton Company, Philadel- 
phia, 1920. Paper, 10 x 7 in., 478 pp., $1. 

The Tractor Index is a directory of the farm tractor in- 
dustry of the country, which gives in tabulated form the speci- 
fications of the tractors on the market, lists of tractor and power 
farm machinery manufacturers, makers of parts and accessories 
and farm trucks. In addition to these directories, the volume 
includes a collection of data and articles on power farming, 
farm lighting plants, tractor testing, tractor standards and other 
topies of interest to users and dealers. 


CONTROLLERS FOR ELectric Motors. A Treatise on the Modern In- 
dustrial Controller, together with Typical Applications to the In- 
dustries. By Henry Duvall James. D. Van Nostrand Company, 
New York, 1919. Cloth, 81% x 5 in., 397 pp., 259 illus., $3. 

The aim of this volume, which is based on a series of articles 
published in the Electric Journal during 1917 and 1918, is to 
provide students, operating engineers and users of electrical 
apparatus with a good general account of their principles of 
operation. 


THE ELEMENTS OF ASTRONOMY FOR Surveyors. By R. W. Chapman. 
J. B. Lippincott Company, Philadelphia, 1919. Cloth, 5 x 7 in., 
247 pp., 56 diagrams, $1.75. 

Although there are several excellent books on surveying that 
deal more or less thoroughly with astronomical observations, the 
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author of this work believes that there is a need for an ¢ 


mentary work suitable for the student and for the surveyor 


is taking 


ip astronomical observation for the first time. 1 
present work Is an attempt to provide an elementary expo 

not only of the practical methods of observation and compu 

tion, but also of the main prineiples that 1 | horoug 

nderstood 3 irvey is to be n t roless 

(JOVERNORS AN THE GOVERNING OF T’RIME Movers. By W. Trir 
I>. Van Nostrand Co., New York, 1919. Cloth, 6 x 9 in., 264 
140 illus., $3.50. 

This vol to present | 

the subject in ch a manner that the reader may be ab 

judge existing and future types of governors as well 

properties of prime movers with regard to regulation. It 

been writte provide a text-book on the general suby f 

governors and governing, upon which, the author state 

is no book of any eonsequence in Eng ; A selected 

ography is included. 

Tne Great LAKES Rep Book A list of over 1,000 Vessels of * 
(sreat I kes, with the Name of Owner. Captair ind Engineer f 
each Vessr he Marine Review, Cleveland, 1919 Paper 
5 x 3 in., 159 pp., $1. 

Gives a list of the fleets upon the Great Lakes, as we is 

owners, captains and engineers. There is also a table s! g 


capa ily of ore-carriers and a port directory. 


MINING MATHEMATICS SIMPLIFIED. By James Wardlaw, Sr., § 


dale, Pa. Cloth, 7 x 5 in., 189 pp., $2.50. 

This volume gives simple arithmetical solutions for the prob- 
lems which confront the practical miner. The author is engaged 
in preparing miners for examinations for certificates as fire 
bosses, foremen, ete., in the Pennsylvania bituminous coal-tield 
and has written this text for their use. 


THE NEW AMERICAN THRIFT. The Annals of the American Aca y 
of Political and Social Science. Vol. 87, No. 176, Philadel; 
1920. Paper, 248 pp., $1. 

Contents: Introduction; Thrift for the Individual and the 
Family; Thrift for the Nation; American Needs for Capital, 
Typical Examples; Thrift in Resources and Industry, Typical 
Examples; The Investment of Savings; The Promotion and I 
tice of Thrift in Different Countries; Suggestions for Promoting 
Thrift. 

A symposium by a number of bankers, economists and 
ness men on the desirability of thrift in national and individual 
life. The problem is broadly presented and discussed 
various phases by experts. 


A TEXTBOOK OF RAND METALLURGICAL PRACTICE, Vol. 2. By | b 
Stokes, Jas. E. Thomas, G. O. Smart, W. R. Dowling, | \ 


White, E. H. Johnson, W. A. Caldecott, A. McA, Johnston and 
C. QO. Schmitt. Second edition, revised. Charles Griffin & 
pany, Ltd., London, 1919. Cloth, 9 x 6 in., 462 pp., 467 18., 
25 shillings. 


This work was prepared in 1911 by a body of technica 
actively engaged in current metallurgical practice upon 
Witwatersrand, to provide a textbook viving a detailed a 
of the methods in actual use in that district, both mechanical and 
chemical. 

The present volume, which diseusses the design and construc 
of reduction plants and the transport of materials is by C. VU. 
Schmitt. No radical change in practice has oceurred since the 
publication of the previous edition, but considerable progress 12 
the development of the use of heavy stamps, and tube mills, and 
a corresponding advance in the methods of classification and 
amalgamation have been made. This revised edition has been 
prepared in the light of these improvements. 








